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PREFACE. 



10 publish a ivork eDtireljr speculative) appears 
(o be a great innovatiou upon the fashion of philosophising, 
^hich prevails in these times. To those who t^ke the present 
fashion for a model, or who cannot conceive anjr other mode 
of inquiring into physical subjects thai) by experiment, an 
abstract or speculative work must appear at least imperti- 
nent, if not absurd, or monstrous. Notwithstanding the 
severity of these charges, I have ventured to write, and to 
print such a book^ not with the design of altering the present 
fashion, or of introducing a new one ; but rather with the view 
of furnishing materials to the experimentalists, and of offering 
some additional suggestions, on a neglected department of 
inquiry^ upon which their labours might be bestowed with 
apparent advantage. 

To statemore precisely the design of this volume, it is to 
trace, as far as may be done without the aid of new facts, the 
share which those properties have in the operations and phe- 
nomena of animal bodies, which are the causes of the distinc- 
tion between the living and the dead states. With this vieif, 
the influence of these properties is spoken of in the principal 
lelations in which it is liable to be exerted or to be considered. 
The influence of these properties will form a distinct subject 
of investigation in every process in which it is engaged. Such 
distinct investigation refers to a complete development of a 
single topic, or of any separate branch of the subject; and in 
this respect differs from, my present design, which aspires to 
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shew only the general agency of theie propeitiei, and, at a 
consequence of this general agency, that no single process of 
an animal body can be fairly and fally investigated, without 
taking this agency into the account ; nay, without aiaking its 
exhibition a primary concern in the analysis of relations. 

The work here proposed for tbt accomplishment of the 
experimentalists, is by no means new, or foreign to their 
habits : considerable progress hits already been made in it ; 
but if this progress eim be Militated by any additional sug- 
gestions, or by a more extended connection of the subject, the 
cause of science will be greatly served, and my present 
attempt will be amply rewarded. 

The necessity and importance of the living principle in the 
phenomena of animals, has been remarked from the earliest pe« 
riods of observation. That the Ancients were aware of the 
necessity of this principle, is proved by the fable of Prora^^ 
thens, who having formed a man of clay^ stole fire frcps 
Heaven to animate him : in this fable the word << fire" is ob- 
viously an allegorical allusion to a principle of life. SUnc^ 
'this earliest distinction between matter aim life, tbc last hat 
been variously noticed ; and, until latter periods^ has beta 
rather a subject for fanc;r or imagination thaa one of philosor 
phical inquiry^ whether 1^ experiment or induction. Bol^ 
without excepting any period^ the operations of this principle 
have been spoken of generally and vaguely, with but few ex« 
ceptions, as will appear from a brief sketch of the ligtt in 
which this principle hai bcetk bitbertt) tfegttded* 

The first notice of the enistence of a lividg principle, such 
^ that Miggestigrd ia the fabte, asstigiietl to it Ho precis^ im^ 
portance aad no particular influence. Many crude airil 
fanciful conjectuares were broached retalive to an dgency of UBrj 
and they s^ppear to bav^been indulged ifi equally by poeli 
and physicians. fVolB 4iae of the latter order^ a theory sub* 
sequently arose wnich migl^t more oonsistently faave origi-i 
nated with the poiets : according ^ this the<H<yy that of SkaU^ 
^n ini^igi^Ht ypirii ^m said 4o Aoimale bodiol, aad la direct 
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tlidr (ipamfioiBt'^tth grlBiLt mftbod Qtid;dfi$tfii4 "nk^ 4)teorjr 
watteolooie, looiodiieriminM, Id etigiige l#iig i^ ^s^laq^ 
ttosideiaticni. Thie fable. of Pw«fteibeui shews tbnttbeMi- 
flumoeof a lrf4fg. pviocipte wm feleetnad 11^00991^5^ t0 tbe 
|difiMM|t^oflife^ tbeibboffjrof Stahl astigoedftweirj thing 
to Ibis ppnoijde : if it had assigtad muob^ it wcmld not hAvq 
g^tljr etred ; hiit in afisignirig aajr thiag, it did qq| pb^l^ogQ 
implicit belief, iieoanse it wis a fMQjT^ aad not m i»di|«lUoii ) 
or beoanse the tefefdaee was noH suppofted bf (he sprt^ of eiri* 
ieace ^hich philosophy reqaires. It strayed $ti\\ fafther ffoia^ 
' s<A>ertr«(lh9fa9r proposing an intelligewt principle) wh/9ti ib^ 
evidence upni'the spbjecl berely sanctiim^d the opinion oi 
tk^exisbmoe of ai/prkioiide of any soft^-dktiact from Iba 
material &kic; 

. Very little ha? sii^ce been added to the theory of Stab! con- 
qerniqg jthe general agency of a principle of life. The e^st- 
fpc^ of the principle was insisted upon with aome p^riiqularity 
ty Mr* Hanter : «^nd it was said by him, ^ by Stahl^ thj^t thi^ 
]^pip}e W9« interested ii^ ell the operatioes of living bodies^ 
)vhidi is alqoost reverting to the fable of Prometh^u? ; f9Tii if 
ilie mechanism of a man could not perform the operations of a 
limfHS body 9 th^^ operations mn$t of course be aUribuied tQ 
the principle without which they could not be perfprmed. 
'The history of the affair thus far is simply this : the Anci- 
eRt9rSuppi9sed the phenomena of animal bodies to be performed 
^ly a principle superadded to mechanism ; St^hl endowed this 
pfi^ipll^ with intelligence : Mr. Hunter adverts to the princi* 
ph gfl^9%> ^ & principle of life^ although in one. function, 
^bfit of jthe absorbents, he eppears to f^U con)p),et,^l^ into the 
theory of StahU by ipjikiug these y<ea^j3 ILttl^ l^ss th^n in- 
telligent artificers* It isobviojus^^hat} up to this period) no 
gfe^t progress has been made in dfsveloping th^ nature or laws 
of the livi9g principle ; so loo^c^Iy indeed has the subject al- 
together been remarked upon, that the opinions of men are 
atiU divided) wJiether the phenomeoa of the living state are iq 
be referred to a principle of life, pr wbetbf^r they result merely 
from the material fabric. 
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The adfocates on either side of tbis qooitiofi itepeetivdy^ 
assert, on the one hand, thut life is produced by the coHipem^ 
tion of the corporeal functions ; on the other, that life b noi 
an effect^ the material stnictore, but aprindide superaddedto 
it. Witliout designing io enter deeply mfo thn dispule, it 
tnay be inquired, if life is a product of Uie functions^ or of tlio 
mechanism, what makes the mechanism, or the functions ? Aa 
the mechanism falls to decay, and as the fttnctiona cease, whed 
life is extinct, it may be fairly presumed that life is inttruHien-f 
tal to the formation and e^ablishment of both. If it be said 
that the structures are formed, and the functiona commenced^ 
from A nucleus of peculiar construction, produced from a pa-* 
rental stock t I reply, that this is attributing more to con-' 
struction or mechanism than is agreeable with analogy. We 
have no instance of a mechanism which can produce, or reno- 
vate itself, from its elertieuts. Is the action of the h^art, or 
(he action of any other muscle, or is the secretion of urine by 
the kidnfeys, bile by the liver, mucus by the intestines, pus from 
raw surfaces, &c. to be explained by any resemblance which 
the construction of these organs bear to the known examples 
of fnechanical arrangenients which produce motion ? At least, 
it is incumbent on those who would assert the affirmative, to 
shew by what powers in mechanics these animal movemente^ 
and these processes, arc accomplished. 

It must be confessed that there are in animals peculiar pfo^ 
perties, which are concerned in their functions : if it be said 
that these are properties of the matter of which animals are 
composed, intending thereby a contradistinction to a superadd-* 
ed vital principle, the diflFerence of opinion upon this question 
then becomes little more than verbal, to all the purposes of an 
investigation of the laws of these properties. To state thct 
argument more concisely, it may be asserted by one party that 
the properties of life have no existence, except in connection 
with matter ; and by the other party, that the properties of life 
had an existence distinct from matter, and are, in the form of ft 
vital principle, superadded to matter- 
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On this, as on every q(iestioit> it is proper that we shoold 
Consult oar experience ; and appealing to this testimony^ it 
must be decided that we have no proof of the existence of life 
in a form, capable of producing those phenofmena from which 
its existence is inferred, except in cbithection with matter. In 
eycfry ^itage of the existence of man, for example, beginning 
from the ovum as the first perceptible naclefus of his formation, 
our expericfnce furnishes us with no proof of an independent 
existence of the propertied of life^ or an existence separate 
from matter. In this earliest stagey the future man consists of 
a few molecnles, of no assignable arralngement, in connection 
with which are the properties which concur to the future de« 
yelopment and functions- of the animal. We cettainly have 
no experience that these properties are superadded to a fbw 
particles in the ovarium, which previously existed without 
them, and received these properties subsequently to their own 
material aggregation. We have no experience of this ; yet the 
circumstance may hereafter be made to appear^ on other 
grounds, not improbable. Our experience upon the point is, 
that, in the first recognizable stage of the existence of an ani- 
mal, properties of life, or disposing to the future functions 
which characterize life, are in connection with matter; and 
this comiection endures as long as the characteristic pheno- 
mena of life continue to be displayed. 

If it be asked, can the properties of life have a separate 
existence from matter ? this question is to be discussed on 
other grounds than those which apply to the question, do 
the properties which accomplish the functions of life exbt^ 
except in connection with matter ? With respect to the last 
question, our reply is that the phenomena of life are the result 
of a relation between certain properties and matter ; that we 
have no experience of life, or of the existence of vital proper- 
ties, except in connection with matter : this however may 
happen for the same reason that we have no experience^ or but 
an equivocal one, of any thing else except in connection with 
matter, viz. thai the senses with which we are fumbhed have 
a perceptive relation only with matter. But, in defect of ex* 

B 
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perience, wc rely upon our inferences^ our confidence In which, 
as will hereafter appear, is sometimes ver j little less than thai 
which is yielded to the objects of positive experience. 

DiMoendiog then from the appeal to eaKperidn^e^ it is to t>f ; 
ioqiiured whether, upon the ground of analogy to our exp#rl- 
^nce> we are furnished with any proof that Uie properties of 
Efe may exist iodq)endentty of matter ? Assuming the posta« 
latum, which it is hereafter attempted to establish, that nothing 
wthich hat an exislance can oeaie to 6»8t, the q^ujostioa may 
be thus answered : As the, properties of life are real ageots, 
as their agency is proted by their beipg the causes of certain 
effscts which are imputed to them, it is (o be inferred, in agree- 
mem with an unirersal law, that altkough* these propeitiesr 
might change their farm, they cannot cease to exist* Diurin^ 
life, these pi^operties, as they are consumed, either escape from 
the body or else para into the structures. If the former, their 
existence then becomes separate or distinct from the oiganize^^ 
mattier : if the latter, as the structures must possess these pro- 
perties at the time of death ; as at this period not only the. 
arrangement of the material fabric is broken up, but the sub- 
stance itself will in time become gaseous, or cease to be matter } 
soy under either alternatire, it appears that the properties of 
life may exist when they are no longer conaecled with a sub*, 
stance answering Ao the definition of matter. It appears that 
the organked substance, matter itself, might change its fiirm, 
and cease to be material t and consequently, as the properties 
formerly in alliance with this matter continue to exist, their 
existence outlives their connection with matter. Leaving 
however these questions, in which I feel no great interest, it is 
proper here to make such apologies or explanations as the 
pages of this volume may appear to stand in need of, rather 
than to enter, in this place, upon the discussion of opinions 
which will not be found herqaft^r to baye been totaUy 
overlooked. 

It has been hinted that, whatever the order of the connec- 
tion between life and the primitive material aggregation might 
have been, whetlver the ovum was first formed in the ovarium 
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i^d Uie afttrwftrds bestowed upon it, oir whether the life of 

(he ovum orighuilfy iohered with the particles composing it ; 

whichever of these alternatives is the true oM is of no con* 

eequeoee with respect to an iiivestigatioo of the laws of life, 

duriBf those sti^^ of existeace in which life and matter are 

umtedy and concur in their phenomena. It isxthe object of 

this work to sketch an analysis of some phenomena which are 

produced by this co«^^ration. The terms employed to de^ 

8%nate the department of life are << vital properties, properties 

of life, the vital principle^ the principle of life, the organic 

spirit/* See. The two last only will require explanation. 

By ^< the principle of life'* it is meant to designate the collet 

free properties of life : some properties, or one property, of Hfe^ 

are terms which relate to an inferred analjrsis of the principle 

of life. By the <^ organic spirit" it is meant also to designate 

the collective, or aggr^ate) properties of life ; and this term 

<< spirit,*' which is almost obsolete, is chosen simply for the 

reason that it ought not to be rejected, or to have become ob« 

solete, since this term serves as well arany other to distinguish y 

inferred . and invisible properties from those which are ob* / 

jects of the senses. This appears to be as much as is implied 

by the old distinction between matter and spirit ; and my taste 

is sufficiently gothic to prefer an old term to a new one, when 

the old one has been disgraced without reason, and the new 

one is a mere innovation, or an affected improvement, without 

any real superiority. 

It will be perceived thatlhe preliminary chapters arc the 
groundwork of the subsequent inquiry ; that an applicalion 
of the principles, laid down in these chapters, is constantly 
brought in aid of the development of the principal aubject ; 
and consequently these chapters could not have been omitted 
without the inconvenience of referring perpetually to doctrines 
which were no where distinctly stated, if it be said that these 
preliminary doctrines are pushed too far ; that it would have 
been sufficient to have laid down the principles, and applied 
them merely to the subject of physiology ; 1 reply, that their 
universality, upon wbi^ alone their credit is supported, would 
not have been thos physically demonstrated, and consequently 
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both the principles, and their application io the subject ef 
phjsiok^, 'wonid on this account have been liable to be 
questioned. Besides which, it is an honester part to shew the 
fiiU extent of a doctrine, than io leave others io make their 
own application or construction of it ; and I am the less dif* 
fident in doing this, in the present instance, because 1 feel a 
confidence that the cause which, by an ignorant or a superfi- 
cial reader, maj be supposed to be militated against by these 
doctrines, is, io the extent to which they apply, in reality 
serred by them, as much as a cause can be seryed by placing 
it upon a true and solid, instead of a false cnr fanciful ground. 
In addition, it may be remarked that the vulgar are not likely 
io be interested or swayed by a discussion which will' not fall 
in their way ; and which, if itdid, they would not understand* 
I would add, with respect to these preliminary chapters, that 
they were composed as much as four years since ; and that the 
work has been several months in the press. 

Another query might suggest itself to the reader, in penif 
sing the following pages. How is it, it may be asked, that 
there is not in the whole book a single quotation, when it is so 
much the present fashion to publish books which contair^ 
litUe else but quotations ? This question certainly places me 
in a very unlucky predicament. In justification of myself, 
however, I must observe, that I did intend to have made one 
or two quotations from Don Quixote ; but it so happens, thpt, 
much as I reverence the authority of Cervantes, I had no oc- 
casion even for these. But although this custom of quotation 
has not in the work itself been treated with piuch respect, the 
deficiency may be thus made some amends for in the preface ; 
where, indeed, I have great occasion for a reply to those who 
would ask why there are no quotations in my book, whei^ 
works of fashion, and reputed erudition, are found to have 
three authorities, and sometimes five, at the bottom of every 
page ? This very deficiency Cervantes himself thus patheU* 
cally laments : <^ Other authors can pass upon the public, by 
stuffing their books from Aristotle, PUto, and the whole comr 
pany of ancient philosophers; thus amusing their readers into 
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-a great opinion of their prodigiotts reading. Piutarch and 
Cicero are slurred upon the public for as orthodox doctors ^M 
St. Thomas or any of the Fathers. And then the method of 
these moderns is so wonderfully agreeable and full of variety, 
that they cannot &il to please. Now I want all these em- 
bellishments and graces : I have neither marginal notes nor 
critical remarks ; I do not so much as know what authors I fol- 
low, and consequently can have no formal index ^ of them,' 
as 'tis the fashion now, methodically strung on the letters of 
the alphabet, beginning with Aristotle, and ending with Zeuor 
phoQ, or Zoiitts, or Zeu]|:is, which two last are pommonly 
erammed into the same piepe, though one of them was a famous 
painter and the other a saucy critic." Under which affile*^ 
tion Cervantes is thus consoled by his friend ; <^ As to mar<^ 

^ ginal notes and quotations from authors for your history, 'tis 
but dropping here and there some scattered Latin sentencet 
that you have already by rote, or may have with little or no 
pains. These scraps of I^tin will gain you the credit of a 
gjeat grammanan, which, I'll assure you, is no small accom? 
plisbment in this age. And for the citation of so many au- 
thors, 'tis the easiest thing in nature; find out one of these 
books with an alphabetical index, and, without any farther 
ceremony, remove it verbntim into your own. There are 
fools enough to be thus drawn into an opinion of your work ; 
at least such a flourbhing train of attendants will give your 
book a fashionable air, apd recopmend it to sale."* 

Taking leave of the authority of the great philosophical 
humourist, Cervantes, in objection to this plan of making 
books out of t>ooks, 1 will add a plain reason or two of 
my own ; to wit, that, except in those systems which profess 
to comprise all that is already known ou a subject, rather 
than to make any additions to it, there is no great advan- 
tage in multiplying the copies of books which have been 
before read under difierent names ; that, generally speaking, 
the pbject of a book of science is to make some addition 

* Vide Author's Pneftco to Don Qiiixoto«^OseU's edit 
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to the svA^i^ of which it treats ; and if an author hat no 
more original thinking to impart than would fill a hand- 
bill, it is scarcely fair, in order to dispose of so small a 
commoditj, to delade the pablic into the purchase of a 
whole book* 
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GENERAL INDICATIONS^ 



CHAP.L— Tm^*. 



§ 1. jHLS the word «'Trutk'' is used in general, theie 
is nothing further meant by it than that it is synonymous with 
** belief." Our religion is called the true religion: we esteem 
Christ to be above Mahomet: a Turk says his is the true religion, 
yet he conceives Mahomet to be greater than Christ. Another 
worships the Sun, a beast, or a devil of his own contrivance, a»l 
each is ready to affirm that his own is the true religion. Our 
notion of Truth certainly does not at first sight afford this latitude; 
it certainly does not allow that things contrarv and incompatible 
can hoiA he true; and yet it is seen, as in the above examples, that 

propositions which are contradictory may be respectively believed. 

f we want more examples, we have them. in this way: a merchant 
hears that a great venture has miscarried; that his ship parted 
company in a tremendous sea, was speedily lost sight of, and was 
said to have gone down: this account seems well authentipated, 
and our merchant (as we are not apt to discredit ill) helievee him- 
self ruined, until he receives intelligence from his captain, saying 
how the ship rode through the tempest with slight damages, was then 
safe, and her cargo entire. The case is, that the merchant believed 
his ship lost, when $ke was safe. To proceed with fewer words-r 
$ 2* A question of Truth is a question of the existence of the 
object concerning which such question might be proposed. Truth 
then refers to existence, and may be applied univerrally as to the 
existence of the world, or, with limitation, reduced to any par- 
ticular department or form of existence. To go a little higher, it 
must be inquired upon what foundation does our idea of existencf 
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rettf aod^ bow tur 9re we to dttpemi upcm tins aotiosl T« 
antwer tbese qoeftions we orast ooosider an es»Bple of tkit wkidi 
we call kfunoledge.^ « 

^ 9« \$u tM candle wbicfa bams belbre ae: in other words, 
I bare a coosciotisoess of Ibe existence of sncfa an object. Is 
there any further proof than Mb emudmumu of iu czistcBce? 
If we are asked bow we are assured, bj soch a reason, that the 
candle IfiM^t jioM exi»| »rte ^nna we rp^f 8b^ wif^^jjL iu 
exiMeoce Is n&esssdry td |(rddo£^ Ibe idc^l What tefl^dTsoT 
Why the impressioo which we already have; or onr conscioosaess 
that it does exist. The only proof therefore which we have of the 
existence of exIemalB, is the consciousness of their existence. 

i 4. Is it then trmt that an external exists I We niast reply, that 
we have a contcioosness of its existence; by which we mean that 
it is true. We cannot othcrwwo oonfirm the point; or esublisb it 
by higher proofs: for any additional reason which nmy be assigned 
to demctostrate its existence, must itself be founded upon this 
cooftciousness as its only evidence. For example : we cannot pio- 
pose, as further proof, that if the candle did not exist, we should 
not be conscious of it ; because this is assuming that it does exist 
upon the evidence of our consciousness. If, therefore, the con- 
sciousness ot the existence of an object, is the only, and an ade- 
quate proof of its existence, it follows that all those objects of 
whidi we have a oonseiousness do exist. 

*§ 6. But this conohision does not appear to ccHorespond with 
onr notioo^of im/A, for a man in his^rMmsmay have precisely the 
same cooiciousness as if he were in a theatre: his invention jnig^it 
soppily the whole drama, and he might ortticise the expression of 
the actors, the sentiment a of the pieces he may. be conscious of 
the presence of alrieod to whom he oonunnnicates his remariBas 
be maybe conscious of every thing that is iaise, as if it were*a 
reality; and the only trmih is that of which he is uuconsciona, iia« 
tfa4t the whole is the invcnticm oi his own mind. Or, a man in tha 
dearest moonlight, vrhen bis senses are awake, may lu»w the 
Mroogest perception of the-figure of a relation who has been some 
time desdr a consciousness' so unequivocal, as to agitate the 
functions of the organic life. It is to be presumed, that, upon 
j'ecdileotioii, a sensible man would impute this perception to a 
disordered state of his faculties, rather than believe in the reality 
of such a presence. This evidence of consciousness then, in order 
to prove an external, seems to be defective; or. there appears to 
be an inconsistency in the credit which is to be assigned to it. in 
different instances. 

^6. To take an example of another kind: a man, with an in- 
eipient amaurosis, will say there are; spots, motes, insects, or 

* Tliroi%bsat tkU chapter the kind of truth, or belief, referred to, is that 
relsting to positii^t cxisteoces; and where this it not jexpressed it is to be 
pd^rstood, there It a t>^th^ or belief, with respect to DOO-exlstence| which 
Is subseqnently spoken of. 
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edbW«b^ ill the air; a ttian wiMe it^idh is, as we say, perfect, 
j^wdtfrnmc^k'tilie: Atmosphere to be dear, and that there are no 
nidtes, ibse^ts, or cobwebs in it at all. Are there then spots, 
^bweb^'^fc. in the air becanse on r man Krith the disordered 
retina is t^nsHous &f themt We, who have the accustomed vision, 
sayj nd ; bat our evidence bf the tWo is the weaker, it is that there 
are n6 mot^»,'^^c. in the atr ^because we do not liee them. Now 
if our testimoir^ of the existeiice of an external be correct, viz. 
that we are conscious of the existence of such e^^tertial (and we 
^att^cltttnd-'hfgbertesrtifnony),' then it is also true that there are 
Motei, 'Acfr hr tbe ^il*, fbr ^eir existetice rests upon the same 
evidedbe vv^iieh lire addiit, vip.fhat there is a conscitousness of their 
exMtenJce. ■ u ^ ' • '''■/;•■■"■■ 

§ 7. Thus fh^Ji the difficulty stands: tbbse things which we 
see*, feel, hear, «w;. at fc^'/rwe 'ret^eetively, because >e are conscious 
ofi'tkiem; while th^re are "also things, the cogdizltoce of which 
belongs to the Acuities of Seeing, feeling, hearing; &c. and of 
which we ariuhh eoik^tiotis, but'which are neverHieless not true, 
Thei'eal nature 'of thith cahnot be afteted by this apparent con- 
tradiction ;Vfot nothing* can be plaiiieir t9ifan that, if truth is con- 
scibusi»ess,con^6usi^e^s roust be truth. 

§ 8. Bnt; it itiay bef said, we suffer conviction, or consciousness, 
to be iitest df ^uthonly, in those instances 4h which such convic- 
tion is imHHttiaBtt. I ask agiain, what is tM^ proof c^f truth in the 
immutable ins^t^t It miislt still be tt^lied; consciousness. 
Theti if that «f <Whlch'we ^re conscious 4s mH iii one instance, 
why ife it nbi'trte-in'anotfterl The caateH aHe Mtntfcal^ for if con- 
scioUsness i^Aitb, iiild'theteis nd 'example'' of truth, wWch is not 
established by consciousness, how can we reject ^sfali^e, that which 
is itself truth? ' ' » • .... 

■' §9. It is stfi*tiiiAt conviction proves a trpA only, WtiKi it is 
uniform ot mitttuWble^ith respect to the object. This distinction 
is' generally aliowledt but the distinetioh is an artificial one. The 
alltural testinfony 6f ttuth is conscioUstf^ss, coi^viction, or belief ; 
.^ttd*tbat, in'natii^re, Itoiist necessarily. * be' itflways true, which wc 
h^lifeVe, or ofT the existence' of whibh we are conscious. The 
arlifictal testinibiiy of truth is founded upon the consent of man- 
kind, by which irdth itself, or eon^fctonsness, is sometimes rejected 
as falser ' Our' |)resent btisiness Is' \Vith natural truth. 

§ W. A man whose arm h pairialyzed puts it into water of 130 
degreesfof heat, and*1ie savs the water is not warm: be immerses 
the other arm in the saine water, ahd he !s ready to affirm that it 
is hot. A person who has taken a dose of laudanum may wake in 
the night, and see the head of an oi between the curtains: he may 
recollect himself, and by the testimony of some other sense con- 
▼hice himself that he is awake ; still he sees the head of the ox, his 
eyes fiied and flaming upon him: presently he sees the fae^d 
recede gradually, and perhaps disappear. His conviction in this 
case was unequivocal ; yet the nestt day he rejects this testimony 
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nf coitsciousoessy aad coniideirs the exittence of such ao ohjtei (» 
have been untrue. To a person viewing objects through coloured 
glass, all things may appear greeo; a madman may address his 
plebeian Irieod as the Emperor of China, or as the Devil, or a» 
Jupiter, as a fish, or a lion. The real objects in these cases 
giving rise to different convictions, are the same; our investiga* 
tion of natural truth, or consciousness, requires that we should 
say why the same objects produce different convictions. 

§ ,11. The palsy of the arm does not affect the temperature of 
the wat^r ; the laudanum has no power to form such an external 
as a bullock's head ; the disorder of the mind of the madman 
cannot convert a plebeian acquaintance into an emperor, a fish, &C4 ; 
the colour of the glass, through which objects are viewed, does 
9ot change the colour of tlM objects, ice. If then the same 
objects produce different convictions, it follows that the difference 
is in the constitution, or properties of the faculties, which are 
susceptible of the conviction, or in the medium through which 
this conviction is obtained. Hence it followij, further, that the 
consciousness of an existence b the result of a relation between 
the external world and the faculties by which we become 
acquainted with it; that the conviction is according to thb 
relation; that if the object is changed, the consciousness of it will 
also be changed; that if the, object is the same, but produces in 
different persons, or at different times, a different consciousuess, 
that then it operates upon a different disposition of propertiiss, or 
upon a different state of £u;ulties. The consciousness then, or 
idea, which we have of an external is according to the nature of 
the external, and the state of the faculties, or ^ the intellectual 
constitution with which it is related* 

§ 12. As consciousness is always the result of a relation, so the 
consciousness will^ways be according to the nature, or state of 
the constituents of the relation. If the external objects are the 
tame, in rektioo with the same senses or £M:ulties, they will pro> 
duce the same convictions; but if the same external ol^jects are 
related with other senses or Acuities, tliey will produce different 
convictions. Now the e wUe n ce , so far as it respects truth or 
reality, is the same in every case; and consequently all conscious- 
siess^ and therefore all truth, is relative. But it is agreed among 
mankind, that the only consciousness which shall be admitted as 
truth,^4s that which is produced by the operation of externals 
upou such a state or prcMlisposition of the senses as is eeneral, 
though not universal, among mankind. This is artificial truth, 
which is a limitation only of the natural truth, and being both 
produced in the same way, and resting upon precisely the same 
foundation, they are in nature of course both equally true. The 
difference between a madman who errs in his senses, and one of 
an otherwise diseased or defective sense, is that the consciousnesa 
of the madman n admitted without respect to artificial truth; that 
is» he does not acquiesce against his conviction in the truth which 
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is founded upon the cossent of Bnmiiiodi wUdi cobmiiI ariws o«l 
of a similar cons^tittion or pr&^isposition t (and benee a sifliikr 
relation with tiie same externals) of fii^r facnlties.^ . 

§ 13. If all truth is relative, it might be asked, what assoraMe 
have we that things are in real^ such as we apprehend then ? 
that our notions of the external world are e<Nrrect? > There is: not 
other ground of thict assnraaee than our o«rn conscionsaess or 
beb'ef Truth is immuiahk when the constil«ents of the relaitoft 
are the save; it changes when the constitueMs .tm eitlMr part ar« 
varied. If the senses of an individual are constituted diffisMntly 
from those of tile rest of his species^ Us perceptions wUl be diffe- 
yentfi^m theirs; If the mind of an individual is elevmed- h^ 
g^enius ot education very much above the Ici^el of the rest of lua 
species^ his oplnidns of what is true will be diiforent from tbeirai. 
If the taste of an individual is highly cultivated* 4>r peculiarly 
refined; be will proaounce diings to be kad wbiob others eslecfla 
goodf and tlie contrary. 

§ 14. Now if it be asked which of tfiese contradictions la 
ffne» I reply, theyiare aU tree; they are all true in regatd t% 
tfose who entertain the respective eonvietions; but they are atit 
all true with respect to tot i^ficial standard, by which, in: m 
general way, truth is decided 1^ the mi^fority which concur in the 
same belief. Yet this concurrence is so far from makingjout a 
Mndard'by mhkih tvnth' becomes fixed and immutaMe» that tbe 
general belief of oations b many tiBMs chained, often reversed, in 
the course of teivflization. This haf^ns in matters of opinion, in 
taste, in onr estunation of good and bad; and it would also happen 
in matters of sensev if ^le seises were Ikble to be changed by 
educadon, ^ the same manner a» the undentendii^ is chai^X 
If the descendants of the present race for three generations shoukl 
be destitute of the seine of bearing, they woiUd he vety apt t» 
reject, according to tiie artificial standard, the Im^ of An 
eitistence of sounds; or if their senses should be so^Jum^ed that 
they should be consoidus only of some of the abstract, aod not of 
the aggregate, properties of maUei*, the existence of the. spiritual 
world would be adopted as true, and tlmt e£ the material w<^ld be 
fejected as false. 

§ 15. In all oar attempts, in all our argiunents to. esteUiish a 
-truth, we aspire only to produce a convictkm; and our appeal as 
successful or not according to the susceptiUi^ of belief, in iel»- 
tidn to the proofs which are designed to psoduce it.* The«anir 
•external objects operating upon, or in relation with, the iaa»<i 
senses will produce the same convictions of truUi and reality; the 
^nropeisitions which are believed as tree by one, will be adopted 
MS true by another, provided they are lelated with the same cour 
4tittttion of mind. If the senses are modified, the convictions m 
regard to the objects with which they are related, are idso modifisd. 
If the mind is so disposed, it may reject the ei^denoe of a modified 
i^se, and' eonclnde that it is fiifee, becausj^it is^not the^tocuiieine^ 
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'mtpnwnmt, «r heorateMt d«M Mt agfM.wkh t^Je«ol«l|jt tot 
UMttikiiicI, wttb vtgard to the^taOM object iBvi-iCthHe i» ooi 
this dispcmlioD of mlad to belief, mgaimt the evkteDottof a ttodi- 
fied tense, thes, at in tbe nmdanB, it ia .wholly >toii8ltd,: We can 
in no instance cite a higher evicknce for at truth thaitii that wet 
believe it; yet, of^av ^bat ^rhkli/ we. believed at:oQeitlaie» we fa4 
atanotberto be>ialie.^ These me lim^retmHSffftodUetd i^ imm 
a^eiit ra&ifiMifMbe evidence ifoif thifcaitbieb vve now )tid<^t,'ia 
precisely the evidence which we beinre had:ifor that whi^h ia 
rtjecttd!. .•..(;• .. * i i . - .- .. 

$ la Vhenatvfietbef of tratbia^hat itis^aaeffedt^ tbeiioaiisea 
of- wbith we can g^nertiUy assign i vmA, like itfverjr olfaereibct^ tl 
Taries as its causes an modified. An ^denial; in jehtiaa with 
our faculties, prodaeet^ohsctonstoess; o^ a belief of thei^eiUsteaoa 
of such external: change theexlemal,* and oiin«c6tisoiou8ness U 
ofaatfged; let the ex^mal reinain the same, b«t let„ in ■ntteta of 
sense, our senses be modified, or, in mattertof -opknoi^ Aet our 
oodcrstanding be tnodlfied,' and /the .same rokjects «of the same 
atgoaients produee'&diiferentcattfrioiWneMy.orjidiffri^entbelieft 
The result of this relation is, • thai ibings,. with ^.subjects of the 
Illation, are what they a)ipAr^ :tberesi:dtatof imrestigatienareiai 
increase or substitution of matters^ /foelieL The higbeat ol^eots 
which we propose,- by communicating the> resets of investigatiaii^ 
are to iubsti<!ute fiaed for wavering Ibdief^.and tojittake indiyidttal 
oanvidiions acknowledged gcMcal^^ or (aaivefttll)r, as tniths. If 
oonvictidus, with regara toafip«lob^ts^*r pro^mitiDns, are per^ 
manent, it is because; the ufcjecitaTdniainiagttiieBaiae^ tbcftcnfties 
whh which they are mlalled uadergoaa^Siaiigei. i 

§ 17. Truths iir cohvictioa^ majr *be. variouslj^ divided: they 
may be divided into tliose nbiob ate unifiMrm.andictaBtan^ those 
whieh ate liable to oha^igcf, those which aceutenslbley those. wiiich 
are ilifei^otial, lho8# which belong to the memory, those which 
are calculated to be popiilar, those which can be adopted only by 
a few, i those wMcb are entertaiiied only thy an individual, &o. 
Bf y b^ness is not wkh all'tbes^. 

§1B. Conviic^onv^or belief,, is. tometimes positive, Mid some- 
thnes mixed with doubt. Positive convictions are the effect of 
oertaiibt evidence «(Oiiitelaled with oar senses or. understanding, at 
to produce uneqnivoeal 4>elief. Belief mixed with doubt is the 
efect of anotlier kind of evidence, so relffted%ith out senses or 
Wttderstandings as to> produce only a degree of 'conviction. Ao- 
eiwdingly, evidence it' etteemed or dep^ded upon in prdportioii 
to^the conviotion which it it capable of producing. 
' § 19. The m^imceof the Feality or trutb^ external^: is^ ccm- 
tcioutMits or iconvic^n ; and when we assert thiiigs as trve, we 
a£irm only our own consciousness or belief. The >ev%denee )wfaich 
produces c6nvi«ti6», oonsists of the external ol^ects, whicfa» in 
matters of seotef^ are so Tclated with our faculties that^4h^ 
enittance it p^reeived; or in matters of tefleotton^ of the 
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argnmeBt!^ whieh are abo so rritled as to prodace physical! j, in 
the common way of cause and eiect, partial convictions, or per- 
haps most commonly, belief mixed unth doubts' The lilter kind 
of evidence, viz. the means by which belief is produced, is not to 
be considered. 

§ 20. We gain the belief of an existence either by the imme- 
diate operation of an external object upon our senses^ or' by a 
fNTocess of our own minds: the strength of evidence must always 
be proportionate to the strength of l^Kef. In our examinations 
Inspecting the existence of things, our object is to improve our evK 
dence, to substitute that which produces* a certain for that which 
produces a doubtful coocllision. We can look for no higher' 
satislaction, with respect to things, than that we should possess 
with regard to them the most perfect belief; we cad propose to 
ourselves no higher object of investigation. 

§ 21. It may be objected that universal scepticism must be a 
consequence of this doctrine: for if, it may be urged, there is no 
other testimony of the existence of externals, but our belief of 
^Sttch existence; and if the strongest belief is liable, perhaps in 
rare instances, to be superseded by a different one;, how, ad- 
mitting this principle, can we feel assured of the reality pf any 
thing beyond ourselves, or even of onr own existence? I reply » 
such a doctrine does not lead to scepticism, but quite the reverse ; 
Iffff cannai kelp believing: and the negative reason why we believe 
is very often because we cannot help it: we can no more help 
believing than we can help feeling: evidence is related with 
credibility just as the causes of sensation are with sensibility; the 
necessary effect of the relation in one case is to produce unavoid- 
able belief, as it is in the other to produce unavoidable sensation. 
If the relation is frustrated, then indeed neither effect takes place; 
and a certain belief is no more producible by certain evidence on 
a deranged understanding, than the usual sensations are producible 
by certain excitants in the seat of a modified or impaired sensibility. 

§ 22. The modes by which we acquire a belief are three: by 
an impression on the senses, by recollection, by inference. Belief, 
CMT truths> simply of memory, are not produced by a present im- 
pression upon the senses, or by analogy; they are merely the 
recollection of former witnessings, and never produce belief of 
present existence. But the events or circumstances which ar« 
thus furnished by memory, may become the basis of an inference 
of a present existence. Thus it is a simple act of memory to 
inform me that my father was alive when I was last at his house,, it i$ 
an inference that he is alive now: I recollect that he wa$ alive, but i 
cannot recollect that he is alive^ although tconclude it by a process 
in which this recollection is concerned. I do not think it necessary 
to say any more about the evidence of memory, except that in 
point of force it is, when clear and unequivocal^ equal to that whkh 
produced the belief which memory renews, and which might have 
beta the result either of animpreseion onthe lenses or of aAi^erence. 
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i fga. There it •vttl||tBaA»wliiehw}rs'*^ictffli|ie hdiwiuf >' 
e(» tlso is Uftlmgt h^mmgf fteyag/ Sh^* H H pkmi tfaet thials 
mrbich are i»eiCeiyed by the tenses ^ b^e^me ofcgeets of belidH 
3elief, pfodiited bj ad im^reMiott upoo (he seases^ i# rardv 
superseded by a different belief with respect to thef sei^e oh^e^ 
^e celattOB of the sesses with the eileitoal' weFki heinji; Acre 
fiiitibnii and less eonpticaEled thto that of the uilderstan4»|. 
JBal ia $$imNe joatter a wd -are apt to believe more tlum the sena^ 
jofona tia <^; and as it peases under the ai^hority of aensihk 
evideiice, in this way Ilk infallibility of the aease^ is bfooghl 
voder qu^tien, and. perhaps Into disgrtice. Tfana a iliani who^ Ut 
the first tirae^ shoiild see a shadow^ representation of ineli oa 
Wsebaek^ would believe them (his judgdient sol' being otherwise 
' jnstruoted) to be men and horsea of flesh anci biodd) and be 
would fancy that he believed no inore than hi» actises inAmaed 
hia» of. It'woiild searcely^ occur to him that he did not ^e the 
90liiiUf of th^se men and hoarse^ or their warfath^ ef Iheir organna- 
lip^^ or. the character in some other respects li^ ivhieh they iire 
ideatifi^'. B(tt our inexperienced man ccmneots all these littler 
^rtiauliira (whose .eiily relation ii with another sense) with %hat 
which he seesi or with the effecta produced on his fwulty of vt^ioB^ 
land he would ,qnete (he perception of this sense^ as the (estimo^ 
of these parlicMlars; Thia dMtinotion brings us up to the other 
BMde of aeijlttinng a belief wbidh we propose laeofasidcr: the 
first has been mentioned »l>QVe ; but lest by thi^ digression it 
should be forgotten^iwe will rep^at» that the first mode ^ acqairin^ 
a belief df tbepreseal^jrislcMae of things* ia by the inflaene^ Vrhiek 
related externals exert upon (he senses^ 

§ 24. The second mode of acquiring' a belief of a p#ese(it 
fxistenoei is by a process 'of the mind termed an mfirence^ Xhi 
foundatiott of which \i resemUanoe* Thegenenll nature of thia 
evidence may be thus briefiy eaempltted : a pefsdu W!ho should 
be sh^o a hlaak fluid in a bottle, havidg the taste, the amell^ 
the appearance^ and ia the comraoil u6e of ink^ would cdttclude 
the fluid to be mere wki aild under this belief it would ^e a# 
great matter of ip|»rehfeosion with him to dfidk a tea«spa6nful ot 
so to oblige a fri«nd,s who liiight assure him that Ink waa good fot 
fais.edttf^h; he^wpuld^ I aay, from (his resembtai^e tolnki the 
•omposition of which he well knew^ imftrXhtt the fluid was inki^ 
and might be taken in » small quantity with ia^iroltity^ The tnki 
however^ may oontaia arsenic ; It may be a black arsenieal soIIh 
tion,. instead of eomiion idki . Again: a man who keepi a aplendid 
es(ahtishmeot|. a fine equipage 6f earrjages and ser¥imtai«nd iB» 
as people s^y^ilibciaiin lU hisctrtHisaetiotisr tvould 4ie inferred to 
be rich ;,beolrtMfe( these ai« theaigns>of riches, ol* these d^nboiAtra»* 
tioas resemble those «£ people^ who, ffom a closer aoquaintanet 
with. their cobeems whieb anght amount td.an experience; iM 
kao^a to be rkh< Yet our man^with th^ e^i)Nige may be 9fim* 
lag hjbi last jhiiUng^ orpeeisihiy.may.m)t hate a duUim ta#t»«L 
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lofefience aiways^roeceds upovfMiIogy^ it asmtnes tbhigs whicii 
tiie wenaxia do not witoeM «n tki presmt mst^me.m^ the* 
^ia^Aidl^ 1^ >tbose w^«h ihey do Wiloess i¥itfi srome which have 
hefin perceived before with vrhieh ,the adjunct^ the matter of the 
isfeiieiiee,! was ibimd to be eoanectetf. In ^wer words, we 
believe things not seen upon an experience of their connection 
with IhkigS'SeeiH or, fron analogy which is perceptible in sonve 
xespeeti^ we iinjfir analogy in otters. To tmiHipfy our examples-^ 
§:25« Fice i»ittniiiious and hot: whenever Aye see the formei; 
property wc infer the latter. No^ on what ^efs Jjie truth (by 
. which I would^eunderBtoodj when F employ' fhidterm, that belief 
which is not 'likdy to be superseded by 'tfnothcri^; on what does 
lfheitctttb*'Of 4bis iofereiice il*|^^'f ^f Weat is neces8?iry to a 
lttHiiiif(U6body,'<that Is, tf-af'luniitioas body cannof exist without 
keat, itiKnwe'8ho»)d be 'right in concluding always their con- 
9(^ioo<; jbttt^a luminous body may exist without heat, then we 
are not certain of Ihe presence of heat in such luminous body 
undlwe ihave^'eKaaiitied it 'by another sense. As a body may be 
luminous without bciog hot,'We may be deceived in this inference. 
§ 2a. W&fei^^we ^»r wafer eongealed into the form of ice, we 
infer that it is cold. In this inference we are not likely to be 
deceived, because we a#e'awat^ beforehand that ice cannot exist 
without the colli which ^e ^kpect ■ to find. We have ascertained 
that there is^a relation df came and^ tffett between cold and the 
con^ktibn of the- waten Where this relation is known we can- 
not .be d^»ei ved, if we intfer the cause from seeing the effect. This 
then Js a. necessary^ eonnettibiiT' but there are connections which 
are>not necessary^ and 4t id iil our afi^irs with these that we are 
so liable to ei^ror.' ' 

, § 27. Whaliptoof^^it will^be asked, have we of the necessity of 
a connection 1 - ^Briefl% universal experience. But if it shoiild he 
dis^^averedthat there i« a property in nature, hith^rtp unobservei^, 
eajpable of produeiffg sucb<a congelation of water, in a summer^s 
atmo^pbeisev witboiat dimiiiishibg its temperature, we should theii 
Gonolttde that the property prodfacing the congelation of the wate^: 
waSiCommoBiy ^aaomated "wiih cold; that cold was not esseptial to 
this property. ' Sueba pl-operty being discovered, our inference of 
the ooldpess of the substance, from seeing a piece of congealed 
water,^ «ouhi not be fwe Jfrotr the possibility of error. 

§ 28.'»Bttt notwithstanding the discovery of a property capable 
of congeal jpg water^ independent of cokI, we should be very 
iBttQh. dis|kwed to believe' a piece of ice to be cold; and as the 
independent -^property had not' been noticed ill the lapse of 
preaioos •g^s,^the sense of feeling would confirm our inference, 
perhaps^iev^. tioie it was- made in the course of niost men's lives. 
And why^ouldwe-be ^rightsooftenl Because the association 
of oold mtb the properly ;of congelatidn would be proportionally 
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§29. Here, then, we distinguish a different kind of force 
belonging to two descriptions of evidence, viz. certainty, which 
proceeds from the direct testimony of the senses; and probability, 
which consists of the frequency of the connection between the 
thing seen, and the thing unseen, which latter is inferred from 
witnessing the former. • 

§ 30. Probability always implies same doubt, as an infel^nce may 
always be superseded by a perception: but the degree of' doubt 
belonging to probable evidence, is proportioned to the compara- 
tive frequency of the association inferred, and the absence of sucb 
association. Thus a man whq should coqclude. a luminous body, 
looking like 6 re j to be hot, would be less likely to be wrong, than 
one who should conclude such a person to be a Christian, merely 
because he goes to church ; heat being most commonly conjoined 
with a luminous body, and perhaps not one person in a hundred 
of those who go to church being a Christian, except just when 
it suits his huniour or his convenience. Experience, or the 
testimony, in this case, of another sense, would coniirm the former 
inference ; and the latter inference would be liable to be super- 
seded, in a proportionate number of instances, by the belief of 
experience. 

§ dJ. UpoQ this simple plan the ipnmense fabric of human 
ifeasouing is constructed. W^; appeal to the senses for unequivo- 
cal proof, or a testimony, . tiie impression of which, while the 
senses preserve common relatipns, osf^not be superseded;: and in 
the absence of ^uqb proof, we act upon probability, and we rely 
upon it with a, strength proportionate to the following gradations 
of evidence; ist, when the conipectipn is universal, we 'on this 
account are apt to suppose it necessary ; 2nd, when the exceptions 

e frequency of the association ; 

tp frequent as : the association ; 

by a recollection of an eqnal 

1 of the exceptions; 5th, the 

ty inclines ^s to the opposite 

ore frequent than the asdocia- 

;ess^ily true, . because we give 

lion, from our past experience 

occi^rrence, imder apparently 

,>roportioujto,tlie times which it 

does occur,, or has occurred. ' {This . seems . no more than a 

definition of the common setise of mapkind- on this subject. 

^ 32. In examining the truth of a proposition, :our business U 
to take account of the evidence, which yte shall often find to be 
most complicated; a knot which the iinderstandiing ties perhaps 
involuntarily, and which the understanding by any eijbrt can 
scarcely a^ain untie. We shall find the facts, auithority, or basis 
of the evidence to be sbn^times doubtful; we shall find it 
ecessary to examine on what the truth of the evidence depende: 



Digitized by 



Google 



*3 . 

but lupe shall not take this troable, iiiile^s the ph>baliiKty of the^ 
inference is clearly suggested ; Which wilt be judged of tfccotding 
ta the above estimate of probabilities. ' ! 

§ 33. If we thmk that the evidence of an' inference which, as 
hr as we know, is founded on an llniversall connectioik, tnerits the 
appellation, of proof, we must denominate tbit evidence which is a 
direct result of an influence on the senses, perceptive, or sensible 
testimony! The kinds of evidence may then be etanmerated ac- 
cording to their force, in the following order: * ' / 

1st. Perceptive evidence. . ;:•. /. -u 

2nd. Proof* or Ihat founded on anaciogy,^ to which w* kiioNitr 6f no^ 
exception. Thes^ two are almost equal in their degree, iind gene- 
rally produce unequivocal beRif: the J • 

3rd. May therefore be c^lte^ probable eVidence ^ a^ when" iht 
analogy IS ^rarely el^epted against: thiis desfgnattn^ this class of 
inferential Evidence by the temfiVhith has been ^mploy^dto' 
denote the whole species* i' iJ » 

4th. Indicative evidence; a^'when the associiitiori inferred, is' 
more frequent than the absence of such association. - 

5tb. The evidence of possibility; when the connection or 
association is known sometimes to occur. These three last, which 
may be considered as different grades of presumptive evidence, 
give rise to the diversities of opinion; for as facts are pre-sup- 
posed to be in opposition, so their comparison will be attended 
with a different result, according as one or the other set of facts 
is recollected. 

§ 34. The estimate of probability in all its range is to be 
made by a comparison of the frequency of association with that of 
exception. We must also remember that our judgment is best 
qualified to make a comparison between things with which it is 
most familiar; things with the collaterals of which, with the circle 
of whose connections, we are best informed, and have treasured up 
the greatestnumber of facts; things, in short, of which we have the 
most common and extensive experience. Thus we are better quali- 
fied to estimate probabilities (or our inferred belief is less likely to be 
superseded), with regard to events which occur in the world every 
day, than with regard to things of which we have had but three 
examples: for though two of these may be in favour of our 
inference, yet if these examples were more common, we should 
perhaps .find, as we often do, by progressive acquaintance, that 
such a preponderance was anomalous; that that which in our con* 
fined knowledge appeared to be an exception, was in truth the 
most common order of occurrence. 

§ 35. The object of seeking probable evidence, is to produce 
a belief which comes as near as possible to that produced by 
fcrceptive evidence : and the end of our examination of evidence 
is, that we should not confuse the degf\ees of credit which are to 
be assigned severally to propositions ; but that we should think 
according to the best rules we can devise, for making our opini^iu 
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were within this sphere. He is f^ta^, i^mlb&t^ ^ mM..# s^omn 
]^^, ; whose exf«ri^9fi^ is M^^ost ^^len^ive; or wibo stakes 
tbe'^st uat at U» 90 u W i^wfvfbtt^ io his.i«4an«l>( !^^ 
greitea iHnnber^ md.thf 4WM«ertipfi4 frcM* vhich,#fi^ t<» tl^. 



business of the ezaminatH^n of ^eviflDooej ^pd Ihe. i;?igM ^ 4e44M>*. 
tion, revolves upon the truth of the anakigyy A>r pf tW poivtii of 
siip^iMe ^VPn whM^b the xt^Mfpicte is fiotupideid.. , If ,^ 9Wipgy 
between jtwo thingf is perfect^ .the ,two ^tbii^g^ 9r^ i^entiQM«^M4 
mre to be dutinguished from one aiiothi;r,oi»ly by s^m^.fiMo^i^tf^ 
piE«s>^cties or cifcuimtpifiOBS* , JHence lui iirfereac^ y^hUsJii is .^r^^ of 
^ must necessarily be tru^ . of the other, provided tbe disr 
tjupgnishiog properties or ciroumstiiDc^f are not in ^ifber case 
essential to the truth of the inference : if they are, a di^ejrem:^. 
v^y,^^ iq these cespec^ which may render the analogy inyer- 
fect, and the inference untroe. 
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CHAP. Il4-^4km$§iim. 



^1. THE fliMt tkstotil he ^Nm^ I* ffrietU tariff tlie 
Mf en* pMidlitei% «f iitffdrttatiM «f whteiv tii« kMttli ui^MtliM. 
iDg caD hmpds§€m4p i« toptiloe tiieii tfpoii tfttieb a fi)0(iA| tlitt 
lliey'ai^ ettCicM to to«(Mf fti dUfi| ^i^Hnikh, th6iit )>r6o#i' m&st be 
sdinitted wbieii tigi^e "with the relttio^d liefcM^ ^k^A of, by 
whida beiiirf i« pr6<ltfe«d. Thift^ ttgteemett^ cmttHvUi ihe 6nif 
grodAd of tiw validity of iargftttettt*/ And df our tkpptil to the 
jodgio^At of Ottaefir iod it must be ^oAf^Med thtt thettrlOOt 
eem^tioiit of uMi's nitfdi iffbrd oeDsiderable kfitode Md 
tAriety to tlM A>fed oF the saiAe ^yideiee. 

§ 2. The eiftiet df IbeopemtioQ of etteitMis ^upoti our ieHiet 
And uuderstAAdingl^ Ift to prdduect aA idea of soflie ^eseOfce/of 
Miuethlnr retl, to pradoee the befkf of M exlstebee. 

^a. vt AA Oj^tttiOiv of tb« dlitid, thi^ idea nitght b^con* 
trastod r nd as oa lh« one litAd the belief of an existence takes 
pkiAt^ so^'OAthe oAef^ a' eoneeption of nihility seems to be formed. 
Now it is granted, and it mast l>e graAted, tliat we hav6 no id^as 
bvt llJOse'irhidh Afe origlnsdlt furnished by some presence, 
^ttrAtiAf on the sMMSi and seitng that the senses are impressed 
only by potitlte etitfenfees, it will tMs iref^ naturally in<]iiired h$w 
WA^dotffO bV fbo idtd of the ibleAc«f of ^iistendel I reply, jfbat 
tiii)^ iH«A is IbdhdM npon nbMe part <rf our experience. 

4 44 If i body Af hirge diAiensions, of a striking 4gure, tikd 
^OgMtAble 10 All fbc^cASes, but Which froa| atf iriherent constltti- 
ftOA, of ftom^MHAA eoHCiNlledbv6perHes in fti constitution, were 
dtopOSA#tO'^[MiU!itp<ifa1«iueobSly frOfll Aiolid lAto' A gaseous form 
^iind «uch' tttittgs* do OOCUO: i ^)iy >f such a tiring were pladed 
tHffbre A'matf,^«itMilinbd by his'^^es, his bands, dhd all<^a sudden, 
withbut p<lybAp|ithe Idtevftr^ceOf 'au;f extei'hat cause, were to 
bAgiff to ehaugoifS form, tb exptwlr in its dimensions, to t^kielea^ve 
of itff MKtHy; to get ifeMuef und'l^ner, until it disappeared 
wHfaout A f«s€i|^{ the #lt»<8^^ of A phenomenon of this kind 
would give rise to the idea of nihility, or the cessation of existence; 
forsometMng ivas ^MSenr to th<l ^^e^'and this something has dis^ 
a^fpAAred : wt sfaoutd lay ituf^; And it has teased t0 be. It ttas^ 
MAAOseww were MMdOAs^ of it thtou^fh^ medium of th^ ^ses; 
tilie it «xp4ficiioA,^lt lAA'cAtted to "be; becAAle 'we §rt anucUme 
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that we are no longer conscious of its existence ; thii i$ mUo ex- 
perience. Our terms of knowledge express very little more than 
the consciousness which the mind has of its 6wn state: thus it is 
conscious of being under some sensible impression ; the cau4e of 
this impression being removed, it is conscious that it is not under 
the past, but some present, some other impression. 

§ 6. The belief of the absence of existence is founded upon 
a presumption with which the mind is possessed, of the ability of 
the senses to perceive whatever external ob^cts do exist. If the 
senses perceive nothing in any place or direction, it is concluded 
that there is nothing in such place or direction. If the proof of the 
truth of this conclusion should be inquired for, I reply that such 
is the c«iNiM^iMi which. tbe niiid has* and which is synonymous 
with truths and iff as, ipu^h as can be offered for the truth of a 
real presence, or, for the existence of poskive properties. . 

i 6. There are exceptions to this intuitive assurance which the 
mind /eels; of the ability of the senses to discover whatever is 
within the^sphiere of, their relation. When we regard what ^i^bt 
be called an unoccupied atmosphere, those who koow any thing 
ofcbyinistrywQuM be convinced that they did not regard mere 
Tacuity, , Au% th.e field of. their vision was in fact occupied by 
oxygen and azote, real existences. This belief is acquired in the 
way before mei^tiooed,. viz. by inferewe: but when an inference 
does not help us to the conviction of some real presence, and our 
senses also tM to, discover 3uch real presence, then we trust to 
the presumed siifficiency of the senses^ awiMitve that there is no 
real presence: and w^ act upon this belief: and we seldom-err in 
consequence of this reliance,, because our sensible relations are in 
general uniform and consistent. i 

§ 7. An ignorant man need not go far for his example, if I may 
so say, of noUiingness: not knowing the nature, properties, laws, 
&c. of the atmosphere ip which he lived, he would be ready to 
affirm that there ume moihing in a bell glass, because it contained 
nothing cognisable to the senses. • Antecedent to that knowledge 
which constitutes the base of our inference, .about the constitu- 
tion of air, the presence of prop^ties. Sec. we also should attain 
the same conviction of nihility in the same example. But as the 
case- stands, if we remove the air from the bell glass, we then have 
a specimen.of the entire absence of any thing existent, there being' 
no substance contained in it, according either to the testimony of the 
senses or of the understanding. It is an ancient, and, as it ap^ 
pears, aH indisputable truism^ &at no real existence can arise in 
this vacuum unless it sh^uU. be admitted, or unless something, as 
its elements, should 1;^ admitted from without^ it is hence 
concluded, 

§ 8. That as nothing (or the vacuum) must for ever remain 
nothing, so this state of nihUi^f can be changed or interrupted 
only by some positive cause. Thus far the matter is very clears 
But the inference proceeds to affiim* that as a real existence 
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cannot arise out of nothing, so every thing must be produced by 
a cause. 

§ 9. In examining' the history of any particular existence, our 
first question is with respect to its origin: it is — how came it to be? 
could.it make itself? no: for it miist he before it can act, or have 
any force or virtue; which is supposing it^to be already made. 
Could it have existed from all eternity without having been created, 
or without having assumed it$ present form at any period? no; for 
thes^, as appears above, are the terms of a form of existence, vi2. 
that it would not be, unless something bad made it; that it cannot 
arise out of nothing, oi* exist of itself: from whence it follows that 
it must be indebted for its existence to something ebe. 

§ 10. But on what grounds do we make this conclusion, that a 
thing cannot exist of itself, or without a cause? Do we see this 
universal law? Have we a sensible testimony in all instances, that 
we thus presume to include all instances in our dogma? It must 
be replied, no: we are but very imperfectly informed of instances; 
our sensible acquaintance with nature, goes but a very little wav» 
we do not pcetend that our knowledge is universal ; but where tfie ' 
senses fail us we make inferences, which come sometimes very 
near fo the force, or conviction, of sensible witnessings. The 
present axiom is aHowed to be an inference ; the proper examination' 
of it is according to the grounds of inference before-mentioned: 
let us take the result of such an examination. 
• § 11. It has been said, that next to the testimony of the senses 
that proposition comes best recommended which agrees with all our 
Experience: it has been said, that a proposition, so enforced, is not 
to be doubted; that if such a one is doubted, or rather if it is pre- 
tended to doubt such a one, we may with more reason reject totally 
nine-tenths of the conclusions upon which we practise every day, 
and are seldom deceived: for we are aware of some, though per^ 
haps rare exceptions to the truth of most conclusions; but in our 
strongest degree of evidence, where from no known exception a 
necessary connection seems to be exhibited, I say in this evidence 
we must acquiesce, how forcibly soever we may be inclined other- 
wise: we cannot chuse; our will may oppose, and we may make a 
different profession ; but our understandings will accept as a truth 
a proposition so supported. Let us see whether our first principles 
of causation rest upon a testimony of this kind. 

^ 12. Our views are confined to the de|rartments of nature and 
of art : of the works of art we have a conviction, acquired by nifucb 
labour, that they do fibt ma|ce themselves; that they would nevet 
exist, as works of art, but by the means which produce them. We 
have then, ir^ this department, no example of any thing that exists 
whicb^is not made by something else. In nature, all the several 
instances will conform to one pattern. As this is more especially 
our theme, let, us pursue closely the thoughts connected With one 
familiar example. • 
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§ 13. A tree: why does it exist? upon what does its existence 
depend? ox, why is it a treel It is made such by its roots, trunk, 
and branches ; without these it would be no tree : these are the 
parts of a tree ; and if these parts are necessary to the definition of 
a tret (which may be arbitrary^ and is of no consequence), to the 
identity of a tree, why then the tree could not exist without them. 
But then tbese parts — what makes them? Tlie aggregation and 
arrangement of ligneous fibres. What determines this aggregation 
and arrangement of fibres? Certainly some cause; for the fibres, 
if not endowed with this property, or if not affected by some agents 
would never aggregate or become arranged. We come at last to 
examine the origin of the fibres; what makes them? Their par- 
ticles of the same nature make their bulk; and other constituents^, 
which chymistry to ^ome extent can display, make their nature. 
Then these piMrticIes^how are they made ? Shall we say by par- 
ticles still more minute, and by chymical properties? . Thus far we 
way go with the witness of the senses, at last we shall arrive at what 
are termed elements; and if these elements can exist without the 
condition of existence |)efore expressed, viz. that they also must l>e 
produced by some cause, why tl^en we must give up the universality 
of our axiom. 

§ 14. As far as our experience ffoes of the origin of things (and 
we have an ample experience in this way^ no less than that which 
comprises all our knowledge of processes or of occurrences), we do 
not know a single example in which the condition of existence ia 
not this, viz. that th^ thing would not exist, but for a process of 
formation, or unless it were made by appropriate causes. 7%e 
elementary substances' and particles, it will be said, are exceptions; 
what then, do we know thai these are iruiy elementsX mere units, 
comprising i^i their existence only a single property ? No, it must 
be replied, we do joot know, this; but here our analyses end. This 
then IS the state of ^e argument : nine tenths of the otyects of 
which we have any. cognizance, are made perceptibly by causes^ 
that is, all the objects, the terms of whose existence we are ac- 
quainted with, acknowledge this necessity, of a causation,, without 
which they would not' exist (and wher^ shall we apply for a know- 
ledge of these terms, but where they are manifested to the sensesT), 
There are other objects whose origins we kno^ nothing about, an4 
by which, consequently, we are furnished with no experience (and 
therefore wjtb no grounds for a conclusion); objects, of whose con- 
ditions of existence we are not qualified for a sensible testimony ; 
and the infereiKe \s, \hvXthes^ tatter require the same process of 
causationus the former i . , 

§ 15. T^e strfingtK of the. inference is this : from things seen (or 
witnessed by'V;iep8^)^we^ 'infer things not seen; vife do this as 
before explained, upon the grqund o^ analogy. In the present 
instance, is the analoie;y perfect? . It is unexceptionably perfect: for 
what are the terms of existence? is the question; and it will not be 
denied that the existence is mutual, that it obtains throughout, and 
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is the property of every thing to which 6ur question can be applied, 
which of course does not respect Nonentities. The analogy then is 
perfect? It must be granted, in iall instatit:es1 an exception is im- 
possible. And the conclusion which is transferred^ upon the ground 
of this perfect analogy, as far as our knowledge goes, is also with- 
out an exception? it must be allowed. Then the general pro* 

' position, viz. that nothing can exist without a cause, is one esta- 
blished upon the first order of inferential proof; which in point of 
authority has been^shewu to be but little below (scatcely a definable 
■inferiority) the direct testimony of the senses. 

This i^ a point dpon which we tnust be verf scrupulous : it is 
not to be admitted without undeniable evidence, and that adduced 
it cannot be cast aside. It is an important conclusion: a single 
axiom founded upon it is equal to a volume, of principles, in the 
extent of its appKcation ; on this account I think* it right on One 
occasion to be a little prolix. 

§ 16. If the hour-hand of a wat^h now points at the £g*ure 
twelve, and presently stands opposite to the figure four, would any 
one doubt biit the hour-hand of the watch had mobed? no. But 
was the motion of it seen or felt ? is it known by a direct testimony 
of the senses ? no : the progression is too slow to be perceptible. It is, 
notwithstanding, concluded that there has been progression T certain- 
ly, there is no doubt of it. . How is this firm conviction attained 1 thus, 
when a body changes its place, the course of its progression in 
other examples may t>e perceived; it may be seen to move {changing 
the place is the point of analogy): when therefore a body has 
changed its place, thoUgh, as in the instance of the hour-hand of 
the watch, jt proceeds too slowly,, or, in the case of a musket^shot, 
it goes with too great velocity, to be seen; yet the body has 
changed its place in either instance ; and this is a point of analogy 
between the latter instances and those of bodies whose progression 
is perceptible, upon which we found an inference that it would be 
absurd to doubt. Yet there is no other testimony of its truth, but 
the universality of the occurrence of motion in bodies which are 
seen to move when they do change their place. This is a parallel 
with the basis of our first principle of causation; aud many others 
may be cited, some huudreds or perhaps thousands, all of them 
affording, according to common sense and received opinion, indu- 
bitable inferences. 

§ 17. But in addition to the proof of analogy upon which our 
first principle has been shewn to rest, and which is on other oc- 
casions rather less abstract, considered sufficient, there are not 
wanting other proofs. I would ask, does not our experience in 
those which are called elements, prove that they are not elements! 

, A supposed elementary particle of matter, for instance: does it not 
possess weight ? does it not exhibit a power of attraction? Inde- 
pendently of these common properties of matter, has it not some 
nature? has it not some chymical properties, perhaps some vital 
ones^ or properties holdbg with life an additional relation? all of 
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which are essential to idtniify this particle of matter. Take awaj 
any one of these ; make our elementary particle thus much dra- 
cient, and the dependence of this particle for its identity will also he 
shewn to be upon its causes; for the same chymical property, sup- 
posing it to be that of an alkali, may exist without solidity, or it 
may exist with a different property of attraction, with altogether an 
altered relation with other substances. The same may be said of 
the gaseous elements : who has decomposed oxygen? yet is not 
oxygen capable of maintaining flame, of producing acidity] It 
possesses weight, it may assume a tangible or a visible form ; and 
united with another element, with hydrogen, does it n6t constitute 
combustion 1 and in another form, as that of water, does not the 
same union prevent ignition, or counteract it, having taken place | 
Po not all these operations exemplify different, numerous, pro- 
perties of the same thingl and if one of these properties were taken * 
away> would not our elementary oxygen be something else ? would 
it not want one property by which it is identitied ? Who sliall tell 
me then that we have experience of an elementary particle 1 But I 
rest not the argument upon t|iis basis. I will even suppose there 
are elements, five or six hundred elements, to our perception: and 
will trust, as liaS been dpne, the proposition to the support which it 
finds in the right of inference. 

§ 18. Npw if nothing cap fxist without a cause, it follows that 
all things are effects* It also follows, that every thing which exists 
is made by more than one cauee ; a principle which if it can be made 
clear, disposes very readily of oiir qifesiipn about elementary 
substances. 

§ 19. What is a eauset The term inyplie? a relation : it is that 
which is capable pf producing something different from itself, which 
something is called an effect. This also is a relative term, it im- 
plies that which results from the operatipi^ of a cause. > 

§ 20. What virtue is there in a cause which enables it tp pro- 
duce something diffjprent fropi itself? a question well urged : iyhy 
truly, none. If a cause pould producje an effect which is different ^ 
from itself, that in which the difference consists, if it be superadqed 
to th^ cause, must originate from non-entity : which is contrary tp 
ppr established principle. If it be oply a part of a cause, som^ 
properties having been abstracted, why then there is no act of orp- 
ductiop ; for that only lemaips, and is tl)e eflect, which was before^ 
produced. A single cause is no agent, it is an identity, but capable 
of no transaction : for a thing cannot supply of confer whart it does 
not possess; all it can supply is itself, or its own identity.' How 
then do effects comprise the cause, and still be somethingdifferent 
from the cause ? . 

§ 21. As a single cause can produce nothing different from itself, 
and as the effect, according to the relative signification of the wordl 
is more than the cause ; and as this difference cannot originate out 
of i)on-entity ; so the difference must op these accounts be supplied 
by something else. The effect then depends, not upon obe» bvit 
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upoQ liiior^ than one cause ; and as all things are effects, there can 
be nothing simple and elementairyy but all things must be produced 
by causes. 

§ 22. The causes which make an effect can supply nothing but 
themselves, nothing but that which pr^xisted ; the effect there- 
fore is no new existence, but it js a n.ew form ; called new, from its 
having taken place at some known period. Surely, it will be said, 
an efftct appears to be very ()ifferent from its causes? Tf: must be 
different from its individual causes, but f^ that which it is made by 
them all ; the causes must be different individually from their effect, 
or the whole; and this, in some respects, is a gigantic principle. 

§ 23. The mode by which a cause acts has notliing mystical in it, 
t^ is itself f and no more than itself, and it can do no more than exijtt. 
But it may exist separately, tb^t is, as an effect dependent only 
Mpop its own causes. When it performs that which characterizes a 
cause, viz. when il produces an effect, it is by combining with son^e* 
thing else. 

§ 24. In thi^ connbination there is no. new p^-pdiiption ; bpth 
causes (or if they were a thousand it wpuld be the same thing) are 
changed, so as to exist, still preserving every property which belongs 
to them, in another form. This other form is the effect which h 
thus conjointly produced. 

§ 25. Causes do not lose their existence in changing their form : 
although in the effect the causes separately may not be recognized, 
they cannot lose their existence ; the whole is a different combina- 
tion, and of course possesses a double set of properties, >hich will 
individually have some share in determining its character. Every 
thing is liable to be considered as an effect : and all those things are 
Jiable to be considered as^auses, which, from a relation between 
themselves and others, might change their form and produce effects. 

§ 26. The relation just mentioned is an effect, and of course 
determined by its propei causes. 

§ 27. There are effects in which the causes are lost to pur^ 
sjenses, as in most or all chymical mutations. These causes are 
nevertheless discovered in such effects by analysis ; and when tli^se 
causes ^re ivitbdrawn, the existence which they helped to compose, 
ceases^ or these effects cease. There are other effects where the 
causes are separately recognized : such are the effects' produced by 
arrangement of cai^es, where the parts are seen individually, but 
where the effect results, a^ in other instances, from tfie combination 
of the whole. , 

§ 28. Single effects in a body are an arbitrary limitation : tbey 
are so if the mind cfauses to considier them as such. But the whole 
body may be regarded as an eifect, and then these minor ones come 
to be regarded as causes. Thus our earth is an effect, so is the 
meanest particle which helps to compose it. 

§ 29. Consistently with thie c(efinition before given, and as a test 
of the relation therein mentioned, a cause is that without Ufhich the 
'^ect cannot exist: it is idei^tified witli tW effect^ and by ikU cif* 
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camstance is distiognished from all asspciations ; a distinction, how- 
ever, which it it is sometimes most difficult to make, but which, for 
the purpose of accurate reasoning, is of all other distinctions the 
most essential. 

§ 30. The test of a mere connection is the abstraction of the 
thing, or property, constituting perhaps a supposed cause, and the 
permanence or cessation of the effect. If, upon the removal of a 
connected substance, the effect remains unchanged, the substance in 
question is an associated or connected one only, and no cause; and 
the contrary. 

§ 31. The relation between causes, disposing them to unite and 
form effects, is sometimes called an acuity ; it is, however, an act 
of causation produced by properties inherent, though seldom or 
never perceived in the causes. This act has also its effect, which 
is among the latent combinations of the causes of bodies. 

§ 32. Thus we see that causes are identified with effects, that 
there is no cause which is not contained in the effect, for a cause is 
that without which the effect cannot exist. There are in the sciences 
many instances which I could point out, and most likely a great 
many more with which I am not in the least ac'quainted, where 
associations are currently considered as causes. Indeed nobody has 
been at the pains to define this matter, and it is therefore no won- 
der that such a mistake should prevail. A person sees at a distance 
a horse, and he is ready to affirm that the horse is the cause of this 
instance of vision; but it is not so ; the cause which produces vision 
in this case is, according to the common theory, the modification of 
light; and the same vision (as by the shadowy representation of a 
horse) may be produced by the same modification of light, where 
there is no horse. Now this example would be urged as an ob- 
jection to my principle ; but examples should be scrutinized before 
we give them an application. It will be said (pursuing the objec- 
tion), the horse is the cause of the idea we have of a horse ; yet we . 
have this idea when the horse is not present: and certainly this 
cause, viz. the horse, never entered into our minds, and became a 
cause of the effect by existing in it, in the way described* Let us 
follow this matter to the extremity. 

§ 33* The mistake is this, that a whole series of processes of 
causation is considered only as one act, Tlie stomach and digestive 
organs, the lungs, the heart, the blood> and the blood-vessels ; the 
brain, the spinal marrow, and the nerves; the bones, the muscles, 
the skin, and all other parts, and minutest constituents of the parts 
of the animal, are the causes of the identity of the horse; by these 
and by its life, it has certain properties of solidity, colour, figure, 
&c.: thes^e latter have a relation with light, that is, they conjoin 
with it to produce an effect; while the internal viscera, all parts 
tieneath the surface^ have no relation with light: light has a relation 
with the eye and acts ppon it, while of course the internal viscera, 
not being concerned in this relation, are not comprised in the effects 
of it. The cause of vision is the modification of light, producing a 
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certain perceptioo. Now in this stage remove alf tlies^' Afil^%^<> 
foi« mentioned, remove the horse, iet also the hiodificatibn of iisht 
be absent, and with it let also the perception vanish ; th^ percepnbrn 
has taken place: this effect has been produced, and another serie§ 
of causation is commehced. The perception Is related with tbtel- 
lectiial faculties: the idea of the horse is at thii tittle' prbduc^^'^^ 
this idea has its relations with othbr ideas, and if ^ve watttthi^ hbtse^ 
we perhaps look for a halter in order to catch him. 'AlF these ^ 
things originated (torn the horse, we say; true: andthefaofle, whetie 
did he originate from? We may as well begin to date tte origin 
of our notion, of our idea, fronji tlrence ; because it is plaill that ' 
unless the horse had first beeb made, we could have had no cotaciep- 
tion of him. According then to the ordinary sigtiificatlbn of * the 
word CAUSE, the bloo(} which circulates in' the horse'sr ears is the- 
• cause of our idea b^the horse,, yea, and the chymical properties of 
that blood; and, to go higher still, the manure which produced the' 
grass from whicl^, th^t blood was made; and, to look stiH fiirthlfr, 
the animal who ex^r'efed that manure, and all his caused for some' 
generations bacfe, were all causes of out ided of the borate,' ^ince ife\ 
never should have seen the horse if these things had toot bi^^nl . ^ 
§34. But the remote existences iatid relation^ eihi&ited Itt'dief 
above account do not agree with ou^ definition of d cause ;^^iMch 
is, that without which the' efTect caipnot exi^t. Now, 4^ tHe eflfict^ 
viz. the idea, can exist without all these thingsr, and does exist wheir 
they are all removed, we cannot say that the effeet depends tiponf 
them as causes, for the edilct is when they are not^ or a^e entirely 
out of the way of hjBuencing it. If we 'want a short expressibnfor 
convenienqe, we may call these '^ reniot^. causes," of various degrees 
of approximation to the effect. But if we desire to know what they 
really are, we shall find them to be nothing 'more than a series of 
changes, which lead to pthers by processes of true causation^ 
through n^aojr intermediate relations. Each of these changes^ is 4 
distinct act of causation, fiach individual chiinge etit^s' i^'de^ 
pendently of 'a)l those which wiettt before^ it (provided' such' i^ the 
relation),, and has 116 ability to maintain the existence (which' Id the 
business of a canse) of any of those which might shccecld to tt; bot 
depends only on such causes as agree with bbr definitioh. ' ^ ^ 

§ 35. It win be titged; an effect cannoVtake place' Without' those 
which are teribed " remote causes.*^ This* is triie: yet these 
remote causes dp tibt necessarily help to constitute the efi^et, ^he 
effect takes ,place ai the act of fts immediate cohipopents'f ^h^ 
cause which brought them together was the effect aj^^fit^i' inP* 
mediate components, ^he difference between such ^ series 6fHitlk 
of causation, and one single act, arises froin thfe iili|lfipilierty' W 
related existences. .Examined in thi^ mabrier,'ihek'e wifl be fouti|l 
DO example ifi ^opposition to our principle, viz. that iheit'U tio 
cause which doei not' enter into» is present in, and combiriet) ^it!i, 
the other causes of the efiect. If any such should be suf>(^bsed, it 
will be found upon closer scrutiny to be' a connection^ but nbt a 
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came; not indispensable to the existence of the eSect: and this ^ 
must of necessity be true, since a cause can operate only by sup- 
plying its own self; and of course where it is not, there it can have 
no influence. 

§ 36. Now although this appears to be a true account of those 
which are called remote causes, yet there are some difficulties in- 
volved in. it which require to be further eiiplaiued ; no less for the 
sake of consistency, than for the purpose of exhibiting more fully 
the true extent of the relation. 

§ 37. It is acknowledged that a cause always exists in the effect; 
or if the effect can exist without it, the supposed cause is none, but 
merely a connection. But an effect cannot exist without these 
remote causes ; is it not therfore necessary, it may be asked, that 
any single effect which we contemplate, should participate in the 
causes, however remote, which led to it? Thus, for example, if a 
steeple should fall in consequence of being struck by lightning, and 
a justice of the peace (as a brief specification of an example), passing 
by at the time, should be killed by a stone which fell upon his head, 
would not the lightning be the cause of the death of the justice? 
To pursue the objection, it may be said, stating the case more fully, 
the lightning precipitated this stone from the steeple, which cause 
was contained in the stone as long at least as it was actuated by it ; 
still urged by the lightning, the stone fractured the justice's skull; 
the fractured bone, driven by the force of the lightning contained in 
the stone, lacerates the brain, in consequence of which its function 
ceases, and the justice dies. The question is, whether the lightnings 
by fair constitution, in the true way of causation^ converts a living 
principle into the condition of death ? ^ 

§ 38. As we find that death may arise from a somewhat similar 
accident, where there is no lightning in the case; so we must con- 
clude that the effect, namely, the condition of death, may exist, and is 
identified without lightning, and that therefore lightning does not 
in this instance mix with the living principle, changing its identity 
from the living to the dead state. By this coarse illustration 
(chosen because the processes are obvious) we are furnished with a 
general distinction explanatory of the laws by which remote agency 
IS governed : the distinction is this, the lightning is a cause only in 
respect to concurrent agents with which it is so related, as to pro- 
duce an effect conjointly with them. The extent of the causa- 
tion of the lightning is dependent upon its relation; which 
xelation, as l^efore explained, is settled by the presence of 
causes: thus, allowing that the stone contained lightning at the 
lime that it fractured the justice's skull, yet the relation between 
the agents might be, that the bone received properties only common 
to an impulse of any kind, and had no relation with the lightning 
.by which it might be derived to itself from the stone ; or, supposing 
that the bone participated in the lightning, and thus furnished, 
entered the brain ; yet the effect upon the vital principle would be 
caused by other parts of the agency, , and in no degree by the 
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fix identities, however minutely the analysis might be attempted. 
It is plaiui from this exhibition, that if we cannot be content with 
the looser or more general information, we are likely to remain 
dissatisfied for a very long time. 

§ 41. This pkrt of the subject naturally leads t(!r another topic: 
the connection is thi^, we haVe talked about a single drop of oil 
of vitriol producing such diffused and mighty e£Bects, and we see 
on other occasions how agents, apparently of inconsiderable 
bulk^ operate upon a wide field, and still preserre some title to 
the appellation of causes. Tliis then naturally brings us to a 
more detailed view of the r«/ii^ton o/^jtmn^t7tf#. 

§ 42. It is scarcely necessary to say that by the word " qoan* 
tity" is to be understood, the repetition of parts possessing the 
nature of the whole. 

§ 43. It has been admitted by those who have written speci- 
ficallv upon matter, that the smallest quantities are infinitely 
divmbk. This notion has been said to be come at only 'by a 
process of the imagination: but the proposition is further sup- 
ported by the application of those laws which determine the 
properties, to the quantities, of things; for, as every property has 
a certain sum of its nature which is inseparable from its existence, 
and as every property is constituted by other properties, and these 
likewise beine of certain sums, so it follows that quantity is in all 
instances, innnitely compounded, the larger, or the more con- 
siderable, of the lesser or fewer parts. 

§ 44. But this theory seems to carry with it its own refbtation: 
for if the quantities composing the smallest -particles are infinite, 
what shall we say of those which belong to the largest massesl 
The direct reply is, that they are infinite too. Thus then we have 
two specimens of infinity, of which one is the greater and the 
other the less. Now if an infinite divisibility is true in all in- 
stances, the difference between oiir specimens is this, that sup- 
posing the division of the parts of the two specimens to proceed 
together, ad ii^nitUm, the parts of each will continue to preserve 
the same relation as their whole respectively. * 

§ 45. If We take, for example, so immense a bulk as the half of 
our globe, from our actual experience of the divisibility of matter, 
the visible minuteness of its particles, &c. it will almost be allowed 
without the aid of inference, that the contents of thb bulk in 
minute particles are infinite^ especially when we consider that 
' those of a single erain of sand, reduced to powder, are looime- 
rous for our calculation. Yet it is obvious that the particles com- 
posing one half of the globe, though they are allowed to be in- 
finite, are not so numerous as those which compose the whole. 

$ 46. My business is not with verbal inconsistencies, nor shall 
I trouble myself to examine whether they exist; it is stj^ient for 
the purposes of correct information t6 accept the truths which are 
proved by experience ; the only commentary therefore which I shall 
oflTer Upon the facts respecting this apparent difficulty if aa firfldwi: 
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§47. Every quantitjr may be considered pa$Uiv^ ay an 
identity ^i^jteroiinedrb^^^tt^. contents: every quantity may l>e. con- 
sidered relatively, or 11^ comparison of its contents with those of 
another.. The t^o quantities, though different, agree in the cir- 
cumstance of an infinite divisibility, which is the positive property 
of each ; but they differ relatively in the proportion of their parts. 

§ 48. Infinite divisibility is a property common to all quanti? 
ties; but, for purposes of copveiiieqce, it is necessary that we 
ahould make a suppositious ultimfite quantity of the lowest per- 
ceptible minuteness: thus in numbers we have an unit, in sub- 
stances a particle. Now the largest bulks are made up of those 
particles, and by them the largest bulks possess the property 
which they themselves possess. If the particle be ap ultimate 
quantity, the divisibility of the bulk, it beiug reducible into par- 
ticles, and made up of the repetitions of fiuite quantities, must be 
finite; but if the particle be divisible in infinitum^ tfi^n |be bulk, 
being pomposed of the repetitions of infjnite quantities, must itself 
be iugnitely divisible, the whole possessing the quality of the 
parts, s|nd the parts of the \fhq\e ; the whole being n|ore than the 
parts, bepaifse the )vhole po^taiqs mpre of the infipitely divisible 
particles^ 

4 49* It 19 possible to pursue these thoughts much further, and 
to st^rt many other difficulties: but to dp so woi|ld only be to ex* 
bibif some subtile reasoning, by which they must at Ifist b^ recon- 
ciled, and the argument would terminate with something like the 
following conclusion, viz. that every quantity is made fiqite by 
synthesis, and is infinite in analysis; that divisibility is a property 
common to all quantities, and therefore belongs to the least as 
well as to the largest; that the difference between quantities con- 
sists in the various repetitions of infinitely divisible minute quan- 
tities, which compose the respective masses. 

,§ ^0. The closest defipition of the fapts will not permit our con- 
sidering a given quantity fis infipite. ^pt when we use th|S term, 
we ^e;|k of its contents; thps. If t^e body of ^ man or a borse 
were the given quantil]^,. when tl^e analysis h^d proceeded so far 
^s to have divided him into fopr qr eight parts, we sl^opld scarcely ^ 
say that, pursuing the analysis, upon cutting one of the legs in two 
we had made another division of tbe man^ the quantity composing 
the man having ceased; nor should we imagine ourselves making 
a further division of the leg when we were about the fourth section 
of a toe-nail. The quantity which belongs to an identity 19 divisi- 
ble, thi^ being a common property : that quantity reduced to halves^ 
the former identity, so far as depends upon quantity .hti^ ceased; 
then the parts come to be divided and lose their identity, then 
other parts; a common property of all things being divisibility^. 
Thus, It is not an infinite divisibility of things identified by quan- 
tity; but the term infinite is applicable only tq th^ir contents. 
[Ifl t^is account I am scarcely aware of having digressed at all 
'ffopi the, ^fiumer^itip^ of f^cts ; or if I bay^, it is only in making a 
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ius afiid iditfiltlii fbi" eal6tiMYiibft, Ailll be MTj^ 

r infiiiite. Rsl^itt|^ Mid tiiftn modi <$f tM 

it retHtAhs X0 iH6n^ a feHv points WtlMl 

ma^ D^ eo'dsidetetf, fiWt, as it b^kWi^ (HI 
itely ; arid, ^ectoifd, as tif^y dre coiijoided in 
t of lie fbrineif is, as #tMn we compare tM 
IS, existlk^ peth^s fti dlflR^^nt q^rf^ifi^tr M 
le 6f the latter is, as wlleri tWb agents (*a(tf» 
Beet, in that i^bieti has been calf etf tbife tViUs 
ly busioi^ss h ^itb tbe la^t. 
itity appears capable of inf!tieticfin]|fHe Wlltfl6 
le : thus a single drdp of ^til^utfe add Will 
lot of wate^, containing p^b^s 7,^^ dYdpr. 
itriking ekalbples to the sHae piirp^e, bbt it 
Derate them. Now aS the m6vltit6f itffiSitt^ 
etween these tvt^o, very dfspropoflioitiite, h(m 
tents of the single drop slfduldf be capable 
sponding with that bf the %^&b drops I 
we may for the sake of the argument, tbotrgb 
t) that one drop of the water l^ere equal in 
>P of sulphuric acid, theii if eatb wt^e t^ 
rts, afid were reducible 116 fuithi^r, fhi^ <A 
ipahle df impartiiig its ttfitktdce t^ ht) ittdr^ 
ae drop of the water. Nbr li tbe cdncfnsidh 
pposition of an infinite divisibility belongio^ 
If of the drop of oil of vitriol Were remeit^, 
laining hsilf dfop, upoti biding dfitided atld 
I drop 6t the Ivater, would not infiueA<ie tb^ 
whole of its contents, because the quantum of divisible partielei 
in fhe water would be always double those of the stilphuric acid; 
'notwithstanding which, the whole pint of water wp! be inflnenoed 
hy the drop of the acid, and each drop, each partide of tile 
mixture, will appear to possess the same properties as the whole. 

§ 54. But in this case it is Necessary to infer fhatthe prdpOf* 
tion of the ingredients in their division is equal to their pr0- 
;bprtioh when aggregated ; that is, however comminuted tlttd diffused 
the drop of the acid might be, there will be contents of tbip 

Slant um of water which are not influenced by the particles ^ 
e acid: if the drop of acid be infinitely divisible, so is a drop 
of the water; if the mixture Wete confined to the two drops (of 
the acid and of the water), there would be an agreement dr 
equality of proportion among the particles; bdt if the a<^ is 
.diffused among many drops of the water, then its particles c^li 
apply only to cambinatiana ofparticUa of the water. 

§ 55. The law therefore 6f prap&rtim -between cdnjbiiied 
agents appears to be simply tfi is, namely, tbkfa gtVen qtntntttia 
of one agentxan'afiWt only t^e ^afti'e ^inontttt Df an<>thtn Htp^ 
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ytibi^ of a large one, tiietts milttt Im tmare d«e€fpU(W^^i^ th« tiM 
iMii«it It i9 p#o^«o exeniiile. 

§ &^4 The rdatUm %f j^e be<lwe«A MtiM^iiiees Is on«, tke^lllll 
efficlKy of vrhkb 1 will not attempt to ttefiQe; i^tlier b^aMe ft 
tl^duld be loag and supei^uoils tban beJeanse itf ivooM be diffoulK 
Hoireven to skctcb tbc leadiitg points of tbw rtkliolt, H^imqr t* 
observed that wbetv thhigs eonspii^ to produce an- e#!fe^ ttf^ 
i^ftt^, though Biatually itfflin^ml, oe^y vai*ioM deg¥«e9 <9f 
bitiMbcy in their eombiiHition. Th^ kto.4«d9 r«lattoti of thk 4fs 
scription is that of the mechabieal kind, .tvbeti Ae patts pt^9e#M^ 
tbett M^entity without infierMxtare d paitietos, and inay ve^^ec* 
t^tfty bft «<«flMifriatMl i»d«pefld<eiitly «f>tl^ whole, as the pam 
Df a hcmse, « tabfe, ad anhmii^ ^. Me>itt tn tlMe gmsser 
bfebhMlital itmance^ eome theite of itfixtai^, wh%i« the p#r«s a^ 
inlifg!)^ together in miiyaterpropotlioiis, baits^Ml not so inriitft««4;]r 
^§ t» pi^vent ihe Separate Teedgnitioti of di#iii««t cottipdnents^ 
t!9^f6T e^attipl^» in an imperii tt^ture of pb%id^rs of Mkt^tH 
colour and sensible properties. The thM example Is thM tsf 
^eottrbnisctibif, where the int^ntiiKtilrfe<i« not by redegaizable parts, 
^btb^fW^en theinflaitiely, or, to^'speiik more eautiowsly, the in^ 
^ibly subdivided particles. In ¥tm la^ dkss of the retatioh ^ 
|»lacc', ail traces of s^pieKate cOMfycteettts are k>^ and the tbiii^ 
spears altogether of one nattotp/ m in thefnstaliees of chyte^l 
Utrion. 

§S^. $low thi^ reltttion df phioe betwe^fr agenia is settled as 
^foife ei<)>tained by the cau^e^ which' B^kmg to th^ agents, thejr 
"being varions and produckig f hfe Tari^tlds^ of the refaitiotf. But fo 
I'etnrn tolhepresettt topics thie tendency/ hi the state of cotnbinar 
tion, of the minutest possible divisions of particfes h to sepamtte 
ittm tlieaggre^te which tiiey befbre i^dtistituled, atii! to diffuse 
^hem^elves to an extent eortespo^dingHith their divistbility, and 
the relafidn snbsistiifg between their parades; and 'those of tlie 
ti^mi w^h wl^eh they are combhied. 

4 68. In fbitnranner, to i^ur to durfbrmei' example, our drop 
«f oil of ViftM, if flivided iMo 7,^80 minuter portions, would Air- 
lilsh one to each drop in the pint of water: and if this drthion 
Vereagain subdivided, one portion to each half drop of the water; 
hd this 'way, pursuing a <!ivision (which in possibility we have 
before atM<^ the gitmnds for believing mfinitfe), we may concei*^e 
howe^eh thonsandHi part of a dro^ of the water may cbme to 
'p<}S8e8S 'a portion of the aci<| proportionately (according tt> the 
«ggregk!e diffetence^ less than itttXf. This Aen is the sohitiote 
df theidtfficttlty: by #bateter tfest We examine this iKjitfohrtfcd 
MftAet, vi^tber directly by the senfte of taste, or by a cyhnffdal 
':i^ent, the acid will be cKstcbverable'in'tbeimnUtestpoilions; not 
^bedliuse thetc are not ttartieIe>sorthewliter which are uiiaffect*M . 
by tte add, but because there Is no tiest' adapted to V^ur f^culd^s 
"m ooniprtiNsliMn, tb^ttMtfK^^ dfltUdi «li svtffibiittt to 'Sts* 
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c^yer ^tMt yuilj divided piurtieleis d the WBter, wfaioh wtt^ not 
infliiencecl by the still more minutely divided portions of the acid^ 
§ 69. But a larger is sometimes totally changed, to all appear 
apcesj by a ksser quantity: here the proportions of the real 
•gents are in faot the same. Thus a lesser agent may be diffused 
i& the way just described among the particlcis of a larger, ap- 
mrently changing the qualities of the whole; and anoth^ agent 
being combined equal to the Uiser already combined, may have a 
relation of influence only with the lesser, and by destroying its 
influence in the general mass, may appear to affect the whole 
quantity, so much greater than itself. 

^ 60. There is yet another, and perhaps a more striking class 
of examples of an influence communicated by a minute, apparently 
to the whole of a considerable, quantity: I allude to those of con- 
version. Thus a single spark of fire will ignite a whole barrel of 
gunpowder. This cannot be, according to our law of proportions, 
by a communication of the divided portions of the spark to all , 
Ihe divisible particles of thfs gunpowder; wh^t then is the mode 
pf tbis instance of causation 1 - 

§ 61. It is simple increase by aflinity. To describe the process 
more minutely : gunpowder contains latent fire (made latent by its 
combination in this farm) t eliminated ^re (as the spark) is related 
with its own quantum of the latent fire, and unites with it by the 
force of superior aflinity. The single spark is thus increased by its 
union; these cot^ained quantities have a similar relation with thf 
latent fire wiihin their sphere, and the ignitioh of the whole is 
produced by a quick repetition of the same process. These points 
will 1^ still further scrutinized when we come to ^peak of the sub- 
jects to which they apply* To propeed at present with the other 
topics of ^aifsation : 

§ 62. An effect is identified by its causes; but it is so closely 
connected with other things, that, from meeting with them con- 
tinually in this close connection with the effect, we are apt to 
regard them as causes. Every individual cause of an effect, 
unfortunately, is liable to have these adjuncts and associations, 
which, from the regularity and frequency of their alliance, are apt 
to be mistaken for the causes which are necessary to the existence 
pf th|s effect. There is no wav of evading this obstacle to a just 
discrimination in our pursuit of science, but by defining exclusively 
the particular e^ect we mean to consider, and then examining its 
real dependence^. Thus, for example, w^ tns^y say, atmosphericail 
pit maintains life, or is a cause of life; if atmospherical air should 
be found to popsist of three constituents, the real relation with, or 
real cause of, lifie mav be only one of these; while, previous to s|n 
analysis of air, the whole properties, pr their combined result, Qiay 
be assigned as the cause of life; or, after such an analysis h^s been 
inade, the concurrence of these three properties may be assigned 
^s necessary to life, and they may, from the effect which they pro- 
. ff ficf in their union, be eqi^^ll^ conf4de^ec| as causes, uQtil X\^ 
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relation 1^ iinalifzed, as w^ell as the atmosphere ; until ft » IMcer- 
tained that only one of these oonstituents of the atmosphere 
Yrtaintaiilsf life or is the cause of life, while the others at^ merdy 
asso€liated» This is merely a supposed example, not true throttgb- 
out, but chosen because it is femilar; ' 

"^ ' § 68. Ih the business of analysis we<^n sp^ffy otiff thii rule. 
In ordef'tb distiii|uish causes from mere associations (and this role 
must'fb^ently be inadequate, oftring to6ar defective means' of 
<«iiiiilysfe),' namely, to develop dependencei as far as we kre able; 
40 reject M <;auaes all those thin^ which may be 'separated from 
the efieet without changing hi identity; and Mill to regard those 
1» eaases'whicb we cannot discovei' td b^ ieparahk/rvm the identUy 
"if the effect. "'••'' "' ■ • ' '"* ■•*,'■ '•■*■• .. • - 
> §64. It is affirmed by some, 'and the docti^ne I beliete it 
^llifiost a jfbshlonable "One^ that causation is nothing more' than * the 
'snccessioni of phenomena;^ that we know nothing more o^ cansa- 
ilioif (thaw tbdt th^v^ aref certain antecedents, which are regularly 
Iblloili^ed'lW' certain consequ^tices. It ii affirmed, that we caniiof 
t^rt(% efieetii 'should succeed to causes. I d^y^notwiib to spend 
nianyword^npon thisr doctrine : to consider it tlien' briefly: ' 
i' § 65. An acid and an alkali are catises, a neutral salt is their 
effect: tha« is, a neutni] sak suecteds to the combination of an 
^id and an alkali. Bttt would the nentral salt eanet with&ui the 
acid and the alkali? 'IV> answer this question we must appeal to 
our experience; ^nd no one will object to this appeal, because H 
4s the best that cati be proposed. Our experience tells ns that t1^ 
neutral sak xannot^xist without the acid and the alkali; hence 
twe infer, that the cansesv vit. th6 acid and the alkali, are neceeeary 
>to the existence of 'the effect^ viz. the nentral salt'; and we infM* 
^hat Jbe causei ^iMi'necesHay to the eflfect, simply because t\t 
eflTeet cannot exist without them: and this is agreeable to our ^x- 
periebce in eVery example, in which the cause and the effect i!re 
witnessed by the senses. ....»: 

^ ^ee. Our ideas of the n^ff^stify of one tiling to the exisiencfe 
of another are derived from, or have their strongest illustration ill. 
the relation of cause and effect. Thus, we say, blood is neeeuarv 
to the life of a man: we mean it is necessary to the life of a 
'man, because without it the man would die. Thus food also i| 
'neeesMtnf to the life of a roan. If any one dtobts this xfc^tt^fy ibt 
food ib order to preserve li^, let him try to live without it. In 
which he will certaiofly succeed if IhWe is no neeeesity fbr it. 
Thos, muscles are nectary to i^oluiitary motion; thus, to^, air ^ 
meeeeBory to combostion. We have no nation of a case of' necHeity 
Hrhich does not respect the relation of cmtee and effect. If, then, 
causes are neeetiemy to the existence if effects, the next question 
a, why are they neceeoaryf and this is what cetUAt' p^ilosoj^erg, 
as they call themselves, or as either in derision, or in the way cf 
ii^ivHity, they 'might be called; this is the queiitibn which they 
teUusvietanaDtaaaEVMn leivttry^'*' *"•**• 
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44l7f J(fft^iiM^iinf«i^ifry |o4)ie existfiiM of an tthot, ^ 
tficicl cannot exttt without it; if the effect depends upon the 
flMif^ aodcapoot e^ .without it, then there mii^he.soiQe Tirtue 
j;ftl|ie'#fiii9et by wht«h th^ leffrct it produocd* So far, 90 ^oo4: 
we next come to this virtue ip a d^use* 

44^. AcpH^it a/Bifm^«nflfiice. Afomiof eitiftenoe has 
Ho^irtfipe.taW^aMier aior«^<icW«s than itself; the ni(>attthM thajt 

Ef^Muepan d%iis toewl. Hhm, ^ acid (wi he neitbenyorft-iifir 
^ iffifhilil %iia«id; or if itoeas«s4Ql)e>aiiaeid* it it because thi^ 
i^m of.ttlwiMoceAQiteA mithanothef, as* recnKriiig to>oiir evawpln* 
until aaailMli; wi ^mioifi^ ib^yipi«diiee.Molhirfenn.of e^jft- 
|efice»^wbi^h .filler fonaii, of exisHnoe is thetifffec^; and tbeirmmr 
mre necmary to the existence of the effect, because tbe eiff^ $$ 
mfiMm<r ^t^.oausey, wA the ^xislenoe <»f the causes is that 
^. i\^ cAct The ctsMipn why a capse appeaMito^produp^ MWft- 
IJUipg c|i^<Bi^t from itself, n tbatiio the ^9^ there is a do);^ 
If)^^ iof e;|ij|t#qoes dw^th our. iM^atties of penoaiitioQ: tMt .if* a« 
4^4f4,if/iBa4f lljf tfae ufiifim of diffsnaatial /omis of enisteone. 
irji#f^«fp9ns.of .ewlence>in ^theii ssjiimteistatfiAa^e.m «#ppflite 
relation frjtli. oui/ fincMltifis. of pefcepMon : ia thieiroi^led sWte, thip 
HBJllIti^ of .twoifH-^i of v|UEjiat«9ee wHdi 9i«rffiiflidU^ 49 cQ«m^i!»ed 
jn qiie; aiid hencefEin^dffQcf appears oiie:foimii>f£««isteiiqe,diffewit 
^^ from its ><^u9eji> he(Q«H«^ the timm^^^^iHV^f^^\\myt\^»i 
|)|divi4uj|1 reh|tioi| witbonx fiusuUies, ^and when<:unit«dithej( base 
m]]Ftflfl(Mrp^i^gli«pte relatiop<with.mr>^ 
fPEHp^|^of)iykiQ9>f! Hndividedrelatiaii of lipases, Aomp^ed 

an,m effietclr is frequently^sv^ftersededtin BD«lters,.of eipeimeiiiai 
yhi)<^l»»by. j)y, i9^9r€9». Tbt)S;atiap9pbenealair nppaars one form 
i^^i§t^iH?«i but oiuriBfora|iQe9;tefieh.us,tflfhile> contemplating) pi 
^ei^ .^rvifieAu^it^t sa»9ible oi^fcots, that IbejjilnMiipfaere 
jr^if^ioqcifpifia .thM-raAgf .c<msisi9(ofr«x^rg«njatidiaiate; and;ff 
^fff jyefins of analy«i»4vere>mpi>e perf<^,.we iliifliiibl asoentainiit 
to consist of fifty thousand things besides. *l^is(^1ikt mmt^^m* 
|er,fafiy^bis»^|ajwn fna^ fimjiar^taa«4lles, wUdi, as they are 
llfoilar, \X, ia s^i»nefisssary M> mention. 

^^^. ^uf;i^(Sssioi»Jil admilM ^^^9myt^m^miA9^l foltvjM #h 
Jiiiguiah betwircien *sMicoeMipn whiobdoes,vi|indi»faich:dQeis not^im- 
i^9*dfJmHe|l^, WMep me,6>nn of. existeneei leguIaflyjiNict^eaii 
^^<^Jieir, ^nA n^0«tarly.Qea9«s when that other is remp^^itban 
»t ffup^^me^ that the ^xiste«ce of 9oe is dependent ^pon tbtt^^f 
fJhe<otheJCi«,9M.tliat tlic*i>fffi^t#rill.^jaccee4lo.iilie canses,:andimi|l 
ax)t^7ii^y^n, thMe^^rerafaiei^^.in ailtCnto^iasta^ 
j(ef^^ fpiu»d^eWPiiJiiiii^ iDiis iathe.4im- 

f^o9,whiGl^-,pi9ff«s^4ihe> celalfQn^^3eaaaeK]md eflect; ia«dtlbe 
tffmf(M esti^hd)e.djiHpian tbe^c^ami^aal nod ^st«(4ieticalte»t«. 

V70.. B^t when^an aAtefted«ntii3 jMU^^Moowy oely feUQ«fed,b|r 
vi, pecfain ^a^fiiitpee; oir^fmNr^^salisfac^ilyy mbentlbeo<«ise- 
^umms Pl»y v^ist; ivitkput the .;a9teo«dent ; ikeA, this isupeeaaitin 
apes not prove causatiooHii^juciJpiUK oJWIIitAjmafiit^*^ iBitt 
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•inere saccession mdieata eausaium bj its analogy to tbe order 
in which vre experience dependence: this analogy is to the syn- 
thetical proof of dependence; but is often invalidated by the 
analytical test: that is, the conseqaence which succeeds in a few 
instances to a certain precursor, is found, upon further experience^ 
or a closer investigation* to be capable of existing without it This 
doctrine will be further enlarged upon in a future instance^ wbe):e 
«the truth of its application is a matter of some importance. 

§ 71. Although in the gross we contemplate an effect as a sin|^e 
thin^, yet its properties are infinite, or it includes within itself aa 
infinity of forms of existence. The causes of one part of an effect, by 
pursuing an analysis, in possibility, ju.^tly supposed, are without num- 
ber : and the relation of the causa causarum of one part, with those of 
the other, produce individual effects which are also incalculable, aiid 
serve to diversify to an astonishing extent the forms of existence. 
Tbe reason why we do not see all these things is, because only cer- 
tain properties of things have a relation with our fiiculties; the* 
others of course have no influence upon them ; as an arm is to ns 
a sound arm, though it should, be undergoing the preparatory 
changes of an erysipelatous inflammation, which may shew itself m 
two hours. Now the arm had digressed from health when we 
thought it healthy ; but the relation of that act of .causation was 
not with our senses. The relation, of the vesicles and the redness 
is with our senses; and accordingly these phenomena are taken 
account of by them. This b a clumsy exanajpie where the choice 
lies among ten thousand* 

§ 72. The chief end of investigation is to understand relations; 
and these are the more complicated» tbe more extended the series 
is which forms the subject of inquiry: but there are few men who 
have the talent of combining, so as to comprehend in their view a 
whole system of facts, or who are capable of connecting the parts of 
an extensive chain; and fewer still who are adequate to the arduous 
business of just sinalytical discrimination : and consequently, the rela* 
tions even of familiar things are still but imperfectly understood. 

§ 73. Investigation is of two kinds ; analytical and synthetical : 
and our inquiry observes these modes, whether it is conducted with 
ocular testimonies, or by inference founded on analogy. -- 

§ 74. The modes by which /new forms are produced are two» 
viz. by addition of properties ox parts; and by subtraction of pro* 
perties or parts. The lormer ^ives what the subject of the addition* 
or the other causes conjoined m the effect, did not before possess; 
the latter leaves the subject such an identity as b determined by the 
remainifig causes. The proof of this proposition is, that an effect 
will always remain the same if its present existence is not disturbed; 
aQd that no change can happen but by something added, or by 
something ti|^en away. 

§ 75. Identity of effect requires identity of the causes. This is a 

C>ppsi.tiop.tow)iich there ar^ many apparent exceptions, which 
le pejjT^ bee^ .e^^pUvoed; it is my business to reconcile them» 
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Example of exception : the prick of a pin will produce pain ; so w31 
that of a needle, so will hot water, or caustic, or an incision with a 
knife, with a razor, or a scythe; all these things produce pain: all 
these things are causes, yet the^ are not the same. But have they 
no relation with sensibility which is common to them all ? Why 
truly they must: and for this reason, viz. that pain can be identifi^ 
only by its causes. Those causes must be operative which can 
imJke pain: if they are not these causes, if they are more or less, 
they will make something else corresponding with what they are, 
and not pain ; ot else such a modification of pain, as will agree with 
the diversity of the real causes. If, therefore, the causes are diffe- 
rent, the effect also will be different, or those which we suppose to 
be cauaea are none, 

§ 76. To take another example : a ligature on a nervous trunk 
will paralyze the parts to which its branches are distributed. This 
cflect win be produced by thread, by silk, by cotton, by a piece of 
whipcord or catgut, or horse-hair; by pinching this nerve between 
the finger and thumb, by applying a red-hot wire to it, by dividing 
it with a knife. These causes, as they are called, in the gross, are 
all very different, yet the effect is the same; and.why? It is, that 
tlie^ possess in common one relation ; or, that the real cause, that 
which is productive .of the efl^ct, is the same in them all : the other 
appearances, properties, &c. which identify these nominal causes, 
and distinguish them from each other, are mere associations, or 
adjuncts, which do not produce the efiect, having no relation with 
the subject of the influence, although connected with a real cause. 
And what is this common relation? Why, the ligatures, whether of 
hair, or silk, or catgut, &c. having in common a certain figure, a 
certain tenacity and strength, which admit their being drawn tig>ht, 
and thus making a certain degree of pressure, are capable, each, by 
these properties, which are common to all, of compressing the 
theca of the nerve, and of displacing a circle of the medulla : this is 
their share in the effect ; the phenomena are then left to other causes ; 
and the relation afterwards is, that no nervous influence is com- 
.municated beyond a place in the nerve so circumstanced. But 
' what shall we say of the knife, which is different from all the 
ligatures? The knife produces one effect in common with the 
ligatures ; and as it is a different cause, or as different causes act, it 
: produces other effects which the ligatures do not. By it the nerve 
is divided—what follows? The law with respect to the function of 
the nerve is, that it requires a perfect continuity of the entire 

; structure of the chord. Is not this continuity interrupted in both 
instances, is not this the comtnon effect f" ax the common relation 
in which all these agents stand with respect to the nerve, and the 

I phenomena of their application ? It must be allowed Ihat it is: and 
the same does obtain, must obtain, if thjere is any truth in our first 

. ., principle, in all instances. This confusion of real causes with their 

;a /^^?"^^*®^ properties is a great stumblin|;-block in matters of 
■^fdence: biit as the principle has never been retconciled and ex- 
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plained, it is sometimes respected, as it were, intttitiYely, and it is at 
others set aside without ceremony. 

§ 77. The cause always exists in the effect. Here we are liable 
to be misled by successive acts of causation. Thus, to extend in 
this place a former illustration, a man made a watch : the man is 
the cause, as may be said, tbe^atch the effect. But surely the man 
is not included in the watch T Why, no; truly the man has an habi- 
tation in England, and the watch may be lying upon the dressing* 
table of a gentleman at Calcutta. Here we must trace a process of 
causation; and though an. example more palpably opposed to our 
doctrine will not readily be devised, we shIiU still find that our 
principle is untouched by it. 

§ 78. The vital organs of the man, hb animal powers, his 
mechanic knowledge, his facility in the art, all concur to produce 
one effect, which is the exertion of that ability which b produced 
by thb complicated causation; this effect, ip its. turn, becomes a 
caiisev by which the parts of tbe watch are adapted to each other; 
the intelligence of the artificer is related with volition, or produces 
and modifies volition ; volition is related witb the muscles of the 

^,arms and fingers; and modified motion (motion modified according 
to the volition) is the result ; by this motion the parts of the watch 
are prepared and adapted. So that it is not a man with which a 
watch holds a relation as with a cause, but with' a certain piovini; 
power, which is the first cause, proceeding from the man, which 
is exerted upon the works of the watch. If we would know 
whether this power of mptioii, or its properties, communicated to 
the works of the watch, still exist in them, we can scarcely answe)r 
this question, without a better understanding of the relations of [ 
moving powers in general. The power of motion appears to bfe 
expended in the act to which it gives rise. And whether it entei^s 
into the substance moved, or whether it is communicated from the 
subject moved to the surrounding niediunn, in the course of its pro- 
gression, is a point which in this place it is superfluous to discuss* 
The watch being thu^ produced, is then identified as an effect by 

> its own constituents, and is niaint^ined b^ relations subsisting be- 
tween its parts. The powers which concurred to produce it are its 
remote causes, and these may be withdrawn, or cease, while the 
watch preserves its identity ; its real, true, or efficient causes are 
those by which its identity is preserved, when its connection with the 
remote or concurring agents has ceased ; and these causes cannot 
well have a place in England, while the watch is at Calcutta. All 
this is very obvious, and requires no more to be said about it. 

These principles of causation furnish the true' basis for inquirjr, 
and are sufficient to lay down here. I shall hereafter see what 
light they throw upon a particular application ; or rather I shall en- 
deavour to shew how we ou^ht to philosophize, in order to be agree- 
able with these apparent truisms. In the mean time, it may not 
be iininterestiqg to see how the general affairs of this wdrld agree , 
with these notions, whic(i I shall do after a looser fashion ; intendia^ 
this rhapsody rather as a interlude than as a regular part of the pi^p« 
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CHAP.m. 

fin-egamg Prineipki. 



$ 1. NATURE and education have produced in mad i^ 
restless and enterprising spirit. He is delighted with the know? 
ledge he possesses ; and acquiring by this a glimioering of some of 
a more exquisite kind which is further in the back ground, with* 
Out perhaps sufficiently examining how far he is qualified to attain 
bis desires, he adventures to push boldly on, and had rather sub-* 
stitute fictions for truths than consent to have the scope of his infor- 
mation abridged. In no instance has this spirit of speculative 
cnterprize prompted a bolder research than that in which it has aspired 
to the discovery of the origin of the world in which we are placed, 
and of the primitive condition of things. It cannot be disputed but a 
more perfect information on this matter would be highly gratifying 
to us: in some respects such an information must also be acknow* 
ledged to be of the very highest importance. But we have supposed 
that the limitation of our feculties excludes us from this rich pos- 
session; animated, however, by the hope of throwing upon the 
aubject one additional ray, notwithstanding past failures, I shall just 
examine how hr the question is afiected by the preceding notions: 
aome of which appearing to be new either in their conception or 
arrangement, promise at least to add to our results in the present 
application, 

§ 2. The axiom ** ex nihilo nihil Jif' has h^een by some cited in 
support of theism : how far its services in jthis way extend, or 
whether it possesses a tendency of a difierent description, will per- 
haps hereafter more fully appear. The principle that *' nothing can 
exist without a cause" has been before shewn to rest upon analogy ; 
as a principle, it can certainly be no part of our experience ; but 
though not amounting to an ocular testimony, it is found to be an 
inference which deserves consideration. The evidence for the 
principle amounts to this, viz. none of the examples of the origin of 
#n existence, of whose origin we have an experience or sensible 
testimony, take place spontaneously, or in any way but by an act of 
causation which has been before described. Without affirming that 
this evidence is sufficient to establish the principle, or without 
affirming the truth oif any of the principles which may be hei^eafter 
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ttAfi6jtd,yrt wiil just, by'WaV oi etpetimkni, etsimioe tie j^cliemt 
iv&ich fnast be ackoowledged vby those who admit tteifa. .' But we 
will not do this/ without first bestowing a few thoughts, upon the 
Converse of thie principle, in order that they, might be occasionally 
tbtappared as we proceed. 
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§ 5. But, it will be said, the ipistake lies in the examination of 
the first question: it will bfe said, the things of this world dp 
|iotf exist without their materials, or their parts; nor were these 
materials co-existent and identified with their author, but they 
came uito existence at his command. What then, is a command an 
oak, or a rock, or the sea, or a mountain, or a continent? No; hut it 
will be said, by a command these things were produced. In what 
manner produced? Ouir experience of a command i^^ that i( cari 
produce nothing, or no efiect, except in relation with something 
^Ise. As a sole agent, a command is totally inefiicient; but its effi- 
cacy is powerful in a circle of relations, which it holds with cp- 
temporary existences. The case we a^ considering supposes it to 
be a «ole agent, for it supposes its efficacy to have been exerted 
before other things were made. The exclusive efficacy of a com- 
mand is then to be examined; and what says out experience? A 
eommand is something, a power is something, a virtue is something. 
If they tare i^Qthingj|^tbey can diif nothing: then they are confessedly 



53. If nPthiin|g< 
btbeir words, bui by 
cause is absolutely jp 
first cause. If it is 
tee around us, and ^ 
jtiere created by th< 
iexistent. In consoD 
upon the preceding 
this work, of creation. 

§ 4. Creation is anoth( 
produced at a certain peri 
Did then the intelligent h 
supply the materials of ti 
made by their causes, ho 
fiom whence these causes 
ply the materials of this w 
have been included in h 
and the world (as an eff 
sources from which it is 
perhaps not conspicuous), 
and consequently could n( 
of this world were not 
either it exists without th< 
other source, or in some 01 
for we perceive these mat 
upon them and work witi 



Digitized by 



Google 



98 

tomeUuDfl^ , Can thtt fomeUupg ^l^e dilTerent from what i% i8| 
Why, tniTvy no; a thing canDot be, and not be, wbat it b; it seem^ 
not allowing too much to say tha,t a thing is what it is. This com- 
mand, then^ this power, this virtue, can they be cfifi^reDt from wha^ 
they are, ^nd still be the things themselvesf Can they, without f he 
aid of any thing else^ be at the ^ame time a command, a power, a 
virtue, an elephant, aind a rhinoceros T Can they'1>e any thing more 
than theilfiselvesT No, it will b^ said ; but, in the stupidity of repetif 
tion, it may be urged again, they , can procluce something different 
from themselves. How producer It must be answered, becaMsl^ 
there is such a command, there 'will' be also the rhinoceros^ o^ 
an elephant, or the sea. Then a thing may do more than be it^If^; 
and this too without possessing the properties or the materials by 
which something different from itself is constituted. A thing is a 
certain identity; it is an existence; it must remain that existence, 
unless altered by something else, in which case the product will be 
a mixture of identities ; but, left to itself, its only power, its only 
faculty, is to exist as itself. . What is the proof 1 Every example of 
existence of which we are informed by our senses. Against so uni- 
versal a testimony shall we indulge a supposition which is made 
without any example, without any sanction from our experience? 
There are two ways, which have been before stated (and which, to 
obviate 9ome false examples which might be cited, may here be 
differently expressed), in which new forms arise. One, as when 
certain parts or -properties of an aggregate are separated, and ap- 
pear as distinct effects; the other, as when two or more aggregates 
combine to produce. a distinct effect: whichever of these is the 
mode of causation, the effect can in no instance be any thing more 
than a modification of present existences, which, whether in sepa- 
rating parts and properties, or uniting with parts or properties, 
must still produce new foripsi 

^6. It is true, it must be replied by one who is neither a fool, 
nor disingenuous, th^ argument is not without weight: but we are 
led to embrace one difficulty for the purpose of obviating another, 
which is to conceive an origin of things without referring their exis- 
tence to the agency of that which is called a first cause. Perhaps 
this supposed difficulty, which thus becomes an excuse for a belief 
without natural evidence, mav be an imaginary one: whether, or 
how far we are necessarily obliged to accept it) has been before in 
part shewn, and we shall have occasion for some further examina- 
tion on these points. 

) 7. For the sake of stating the argument clearly, we will hot 
fear the danger of a little repetition. We will suppose a period 
before this visible world was created: what existed at that timet 
An intelligent and powerful principle, a designing ai^thor. Then 
this intellectual being, by a volition, or by a virtue, as it is said, 
produced this visible world. What do we know of a volition, what 
IS our experience of such a thing ? for all our thoughts must h% 
b;roughtto thist^st It is a mere volition^ a mere desire: hoyr 
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'does it become influentiall By its relation with someth&ig else 
upoo which it acts. How is a result produced! By the conjoined 
agency of the will, add some other causes, as in man, the materid 
oi^ns, the muscjes, &c. with which it is related. Does a mere 
volition produce any thing which is not a volition; which is an 
effect of volition? Our experience of the efficacy of volition it, that 
it can act upon organic substances; and as most of those substances 
which are said to be under the controul of an universal mind ire 
inorganic, so do they not belong to that class, of the snbjectiqii 
of which to mind and volition we have an experience. 

§ 8. It appears sufficiently plain that a mere volition can lie 
neither more nor less than what it is, that is, avotttion, its own 
identity, and that it can do nothing unless through the medium, or 
with the concurrent operation, of something else. And of a virtue: 
how'far is this bperativet Why, truly, as nr as it supplies itself, as 
far as it contributes its existence or its identic. Then it is evic^t 
that if neither a volition nor a virtue Is either an elephant or a 
rhinoceros, that they can of themselves become neither one nor the 
other, if they shotild lead to these results, such tesnlti arise from 
them by the conjunction of causes; iti the aggregate producing, tir 
forming, or being such constitutions, the parts of which (or the 
distinited existences of which) are*pre-formed. Thn is our expe- 
rience, our universal experience, our perceptive information In evei^ 
case in which an origin falls under the observation of the senses. 
Have we a right to imagine any thing in opposition to itf 

§ 9. It seems then that a creator can produce nothmg de novo; 
that he is either identified with things, or concurs only with them to 
determine the order and combination of effects: and it necessarily 
follows, if the argument be admitted, that things were coeval with 
such concurring agent, which latter can have only the force of a 
cause; that is, can supply only itself or its own existence. 

§ 10. There is in the universe a harmony that cannot be €<^* 
templated without filling the soul with delight; there is a stti* 
pendous scheme of agreement exhibited in ^li its parts; it isni 
world that is admirable; and astonishes one no less in the con- 
templation, than by the wonderful rapture which the contemplation 
occasionally inspires. This harmony, this perfect agreement, this 
mutual subordination, cannot be fortuitous, it b said ; it must have 
been so determined by the designing of an intelligent artificer. 
Whether or not such a world was created, not having existed before^ 
by such an artificer, has been exikmined above: we are next to con* 
sider whether such a one (an intellectual principle) mingles its infin* 
ence among causes which were coeval with itself. 

§ 11. Before we proceed to shew what sort of a world might be 
produced in consonance with the preceding axioms of causation. We 
will examine the grounds on which an intelligent designing creator 
has been inferred from the harmony and adaptation displayed in 
the parts and structures of the worid. Regularity of constitntion, 
adaptation of causes to effects> imd effects to final purposes, prove. 
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it Ii. «ud« coDtritaDce ; mod contrivaDce pooTes « desiffnen Tbit, I 
take lU IS a mode of reasooing which has been employed: and it 
fiiust be confessed that the reasoning is not chargeable with 
prolixity* 

} 12, How, it is fiir to ask, do we come at the inference that 
Botbittg can be constituted properly, so as to bear an exact relation 
with other things, and to work with them for a general effect, but 
by a prerious designing by intellect? or, shorter, thus : what is the 
propf that nothing regular can be accomplished without design 1 
Why it is so concluded, because we ourselves can produce little 
better than confusion, unless we think, and frame to ourselves some 
model of our purposes. Then it is concluded that nothing regular 
and ^consistent, can take place without design, because we are under 
the necessity of designing in order to produce that which is consistent 
and regular. This is the testimony for the inference, which must 
also be examined. 

§ 19. Is this then the whole sum of our experienae in the ^at- 
. ter of regular and hiarmonibus production? Why, truly, no; if we 
wish to compoae a book, or a sentence, or construct a piece of 
mechanism (the perfection of which will consist in its relation with 
. something else, which for the sake of distinction we may call a final 
parposeX we must think and design for it. But in .all the spon- 
taneoHS operations in which we are not concerned, and which are far 
more auiperous than thpse in which we are concerned, we have no 
evidence of a designing principle;, we see nothine but the operation 
of causes, we perceive no other dependence: and it is upon our ex- 
perience of a diversity, that we make a distinction betweeen artificial 
contrivance, and natural productions; that is, from our experience 
of the wo^ks of design, we trust to the analogy between theni to 
infer the direction of design, where the conduct of it is not wit- 
nessed; and relying upon this analogy, we pronounce all works of 
I of design, in opposition to the works of nature, 
pferent from those of art, give rise to a distinction 
n extension of the same class, 
ig close;, then, to our experience, the question comes 
• as regular production is sometimes a consequence 
ometimes the result of causes, in which design does 
. not appear, are. we to conclude that regular productions are 
necessarily dependent upon design, or that they sometimes only pro* 
ceed from design, or that they iavariably ensue, as has been hinted, 
. merely^ from causes, in the way of causation which has been before 
described ? We find, in considering those questions, that the ex^ 
perience which should guide our decision is rather contracjlictory, as 
we have examples of regular production in each way. But if there 
Ji any truth in some former predications, design itself should ope- 
late m the general way of causes ; at any rate we cannot even grant 
the distinction implied by these questions, without first ascertaining 
how design itself is formed, and in what way it operates to produce 
tiiis, hfura^OBf, npgp vrhich the. proposition, w^. are. dii^cussing is 
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cUefly rested. I would merely add, what an objector might 
in this place urge, that we can have no experience of negative 
existence ; but at the same time we are not to supply this deficiency 
of experience by inference, unless the analogy upon which it is 
founded is at least perfect in essential points. This matter has 
been before discussed in our examination of the grounds and 
nature of belief. 

§ 15. Intellect is no designing principle until it is fumisbed 
with ideas, the capacity for designing is produced in the usual way 
of cause and effect: the intellect which we bring into the world 
with us is a mere pre-disposition : it is coustituted a designing 
principle by the operation of those causes which fill it with ideas, 
and by familiarity with which it becomes instructed in the relations 
of causes with effects (the production of these latter being the 
general purpose of design). The very capadty for (Usigning, in 
every example we have of it, is a mere effect: it is itself the result 
of a process of causation. And what is its force? Simply that 
of becoming in its turn a cause, and of having the same relation 
with the consequences which result from it, as any other prevail- 
ing cause might have with the circle of effects in which it is liable 
to be interested. What then must we conclude from this fact in 
conjunction with a principle before expressed, but that there are 
causes which precede and constitute the designing capacity itself, 
rather than that the designing capacity must precede every act of 
formation? 

§10. Will it be said this is true in regard to ourselves, but 
those causes which we suppose so perfectly free from any design- 
ing principle, and which excite our ideas, are themselves governed 
and directed by an universal principle of intelligence ? I ask for 
the proof, or even for evidence of a much weaker degree; and sp 
food am I of the notion of such a presence that I will almost force 
myself to believe it npon weak groundt: of course the proofs I 
require are those of natural evidence. It must be replied as 
before stated, that as we can do nothing that is worth the doing 
without designing for it, so nothing worth doing can he done 
which is not designed. To this it must be answered; that such an 
assertion is not consistent with our sensible testimonies, which 
amount to this, that causes (vi2. the intellectual radicle and those 
objects which instruct it) produce in man a designing capacity: 
that these causes operate and produce this effect without being 
thenftselves actuated by design, and that then the designing capacity 
so produced operates in its turn, and produces effects which are 
conformable with their causes. Are we to conclude that design 
actuates e^ery process of causation, because we perceive that it is 
concerned hi some I 

§ 17. If this question should be answered in the affirmative it 
ibust needs be an arbitrary decision, « mere ipn dMt; for it is 
contrary to tlie rules of reasoning which we acknowledge and 
xAfserve iO' similar casesi We miglit «i retioiiably tsxk up. a 
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^llogism of this kind^ viz. it must be allowed that the sea is good, 
so is this which is usually deoomiDated a house, therefore a bouse 
is the sea. This is in fact an assumption similar to t(at above ; it 
is arguing the perfect identity of two things from an agreement in 
one single quality, while there is a vast difference in all the other 
properties which belong to and distinguish them. 

§ 18. It appears then that the proposition, that all the pheno* 
mena in nature are produced and regulated by an universal mind, 
is founded upon the analogy between these productions of nature 
and the productions of art, in which latter we experience the in- 
fluence of mind to be concerned. This is the point of analogy : 
but the inference upon this ground of analogy is liable to the ob- 
jections before stated^ the principal of which may be summed up 
in the two following: 

1st. Mind produces volition: through thb medium its con- 
ceptions or designings are executed ; and we have no experience 
of the efficacy of volition, except in its alliance with organic sub- 
stances. Hence there is a, dissimilarity between the subjects on 
which the operation of mind, through volition, is experienced, and 
those on which such operation is tupposed, and an argument of an 
analogy cannot well be founded on dissimilitude. 

dnd. It is inferred that mind is necessary to produce regular 
phenomena, because those are disorderly wliich mind does not 
produce. At the same time it is affirmed that all phenomena are 
produced by mind: and if this is true, it must follow that no argu- 
ment can be founded on the contrast between regular and coiw 
fused productions, or designed and chance productions, seeing 
that of the latter we can have no possible examples. 

§ 19. But if we find that this exposition has no better success 
than to leave the point at issue still in doubt; if there are those 
who will assume the title of arbitrators, and substitute affirmation 
for proof, intending to carry the point by authority where some 
sort of choice appears to be allowed them ; we must then confess 
that some further satisfaction is required ; and, with a view to 
obtain it^ we have only to recur to a principle of causation in 
order to put the present question upon the same footing as that 
upon which the principle itself stands.. 

§ 20. An act of causation, such an one to which may be at- 
tributed contrivance, pannot take place, it is said, unless regulated 
by a designing principle. But design itself, abstractedly* what is 
necessary to Us existence? what but the ideas of those things with 
which it works, or for which it projects? and can these ideas pre- 
exist their objects? We have in truth po example of it. Where- 
ever we can contemplate the designing faculty, we perceive that 
the objects themselves must exist before the corresponding ideas 
can exist : that is to say, those things must first exist which furnish 
the analogies, or n^odels of design* This experience pbbuns in that 
which we call invention, and is without an exception; have we 
then a eight to conclude ng^t it | If we allow it force, ^d coii-^ 
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cede the proposition it indicates, then those things (or their pro- 
totypes) which it seems were made by design, are antecedent to 
design, and so fdf from being the effects are the causes of design. 

§ 21. And now to recur to ou.- principle, which we state to be 
this, as nothing can exist without a cause; as this principle is 
founded upon every known instance of origination;' so one cause 
cannot produce it, for one caqse mu^t remain as such, and cannot 
be different from itself: jt is therefore necessary that the effect 
(which is always different ft-biA a single cause) should comprise in 
itself causes, different individually from such effect, but the same 
in the aggregate. Hence it follows that the principle of intelli- 
gence, this same designing principle, must be made by causes, or 
u their effect; and as the causes individually mqst be different 
from the effect, so there were agents whrcb preceded design, and 
without the guidance of design formed the designing principle 
itself: and yet it is said that nothing good, excellent, or regular; 
can be produced without design; while it must be admitted, 
agreeably with natural evidence, that design itself must have been 
produced without it. 

§ 22. According then to the preceding principles, which are 
merely exhibited as a sketch of the indications of nature, the fol- 
lowing is the state of the question with respect to the inflneoce 
of a pervading intellect, or universal n^ind: 

1. This visible world cannot have been produced, de nota, 
not having existed in any form before, by mere Intellectual influ- 
ence; since no cause can supply that which it does not possess^ 
or be either more pr less than itself, or contribute any other influ- 
ence than that which is comprised in its own existence. 

2. Such universal mind itself must have been produced by its 
causes ; and these latter, determining all effect^ determining all 
operations (since nothing can take place hut by them), niust govern 
such universal n^ind* making it that which it f>, and makin|; it in 
its turn concur in the general scheme of causation. 

3. That siich an intellectual principle might have been formed 
in the way mentioned; that it may pervade all.nature, d]rect|the 
operation of other causes, mingle with them for final purposes of 
its own ; and that it mav arrange and direct every part for the 
good of the whole (which is as much as we can in\agine of the ex- 
cellence of such a nature) ; I say, all this may be trne, for any thing 
urged to the contrary in the preceding sketches: but it behoves 
one who worships truth (or, to speak more philosophically, who is 
desirous of obtaining and resting upon firm convictions), and who 
knpws how liable human nature is to be deceived by false appear- 
ances, to examine this matter rigidly as. a c^i^estipn, before he yields 
to it an implicit belief. 

§ 23. It has been asked, first, if there yrere no su^h universal 
mind, how caipe we to have the notion pf such a thing? It has 
been Airther inquired, secondly, how the notion of an inteUeetual 
an4 monil presence came to be ib prevailing, that there is perhaps 
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na people who have not the idea of tome pow<!rful and intelligent 
beidg who governs the worldl For the first question^ it is sufficient 
to remark, that there are such things as fictions, and in the same man- 
ner as they arise might originate any notion, and consequently the 
one we are considerinff; the notion is formed by the combination 
of id^as from sensible impressions, and by the assumption of 
analogies. Thus much is sufficient to shew that the 4)rigin of a 
notion is no proof of its troth, for by the same processes we are 
originating notions, some false and some true, every da^. And for 
the second question, it is only to be observed, that if a fiction is 
one to which human nature, from similarity of constitution, is 
prone, it will be very likely to be an universal one, without being 
the less a fiction. Thus in the more ignorant times, and now 
among ignorant nations, spiritual agencies were perpetually oc* 
curring in nature, "and affecting the concerns of men : the influence 
of the planets over certain affairs has likewbe been a prevailing 
fiction, which however is discredited by men of sense and reflec- 
tion, because they find no evidence for the opinion ; and without 
this support it is not consistent with their character to fill their 
understandings with bad conceits, when the value they set upon 
good ones is shewn by the pains they take to find them. Thus 
much for the questions ; I proceed to shew that the belief of some 
universal governor is one which men must be prone to slide into 
by ai| easy gradation from the common observance of causes. 

§ 24. The notion of such an existence might arise out of the 
almost intuitive assent to a principle which has hitherto appeared 
to be ihe basis of a different argument: the principle is this, that 
nothing can exist without a cause; and now for the application. 
It IsobiBerved, that things do not make themselves: this observa- 
tion disposes ns to look for their causes. As one instance, we will 
take a human bone (or any other bone), but, for fhe sake of pre- 
cision, a human tibia: what produces it, what constitutes iti It 
will be replied, a bone is maae by the union of phosphate of lime, 
phosphate of magnesia, carbonate of lime, sulphate of lime, gela- 
tine, fatj^and cartilage; blood-vessels, &c. exist in bone, and our 
tibia has a certain arrangement. Now urge the question further, 
which is very natural, and ask what determines this arrangementi 
We are not acaoainted with the agents, and therefore supposing 
the necessity of a cause, as observed above, we say, God. Again, 
the phosphate of lime, if first detected in bones, would be con- 
sidered a siniple substance : if it should, during this opinion, be 
asked how this phosphate of lime came to be} still retaining the 
necessity of some cause, it would be replied, it was creat^ by 
Goo. But another step of analysis would give rise to a different 
reply ; for when the two materials of which this substance oon- 
sbted were known, the question, how it came to be, woiild be 
answered, " by the union of lime and phosphoric acid/' Every 
example tends to shew that a Divine agency is assigned to begin 
where analysis, or the knowledge of causes, ends. Thus it happens 
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tint the assigned extent of the influence of the Deity is tbsolutelv 
abridged as science advances; for as known causes, i^re developed, 
the unknown cease to be sup|[>osed. In this'way then the idea of some 
general antecedent cause comes to be obtained, and it is founded 
upon the Acknowledged necessity of such a cause, which necessity 
must obtain equally (or the necessity is lipiited without reason, 
and ID a case in which the universal analogy holds good) with 
respect equally to the existence of the Deity as of other things; 
this is a point which has been discussed. 

§ 25. The notion of a first cause being in this way acquired, 
men very soon aud very naturally extend their imaginations, and 
they next conclude him to be a moral agent. This conception is 
as easy as the other, and equally fitted to become prevalent, with- 
out natural evidence of the stricter sort. Thus, all those things 
by which we are liable to be affected, are related with us in such 
a way as to produce either agreeable or disagreeable sensations: 
the causes of the former we call good, those of the latter, evil. 
Now who dispenses these? Why, no other than the first cause 
which made them to exist. Then we come to invoke this cause to 
bestow upon us what is good, and remove that which is evil, and 
it is very seldom that we are gratified, except as an ardent desire 
fdr the possession of an object iuduces u^ to make strenuous 
efforts to obtain it. Deities are in thi« way formed by the per- 
sonification of causes, and, as in the Mythology, a particular Goo 
may be^ssigned to each department of causes. 

§ 26, But the main Question is this, viz. as it has been shewn 
that a designing principle is not necessary to creation and order, 
is there any evidence which proves the existence of kn intellectual 
principle which mingles with tlie ordinary* causes; and directs 
them with a moral government, dispensing good and evil con- 
sistently with our notions of right and ujtong? We must examine 
the evidence for such a moral government. 

§ 27. There is a harmony and beauty in the universe, which it 
is said prove the existence of sbnielhing intellectual which 
designs for the good of the whole. .That there is such an unity and 
concord in the operations of nature in a general way, is not 
to be disputed: but how does it follow that this agreement is 
made by design? I shall not discuss this matter over again, but 
refer to the preceding pages in which it has been already discussed. 
Is there any other proof? In reply, it may be inquired,' if this per- 
vading mind, as a regulating principle, be not admitted, how else 
shall we account for the order and regularity which have just 
been confessed? In order to answer this question, we mii^t pro- 
ceed in the exhibition of the consequences which ensue from our 
first principle* 

§ 28. It has been ^hewn that nothing takes place without a, 
cause, and that ^fiects are made what they are by their cau&eSf* 
t . ' • . 

•Sec Cbapter IL 
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^hinffif tb^n^ arc eitber causes pr effects: they are, however, 
liable to be considered in three ways: first, by themselves, as 

f positive i()eqtities ; second, in relation to other things, in which 
ight they are regarded as causes; and, third, as effects, in rela- 
tion to their own causes. AH virtue or power is comprised in 
^kuses, for nothing can ioAuence which does not become a cause. 
All effects ajre produced by many causes; and all things are what 
their causes make them. Thus much for the present, in the way 
of recapitulation. 

§ 29. If a thing which was before, as we say, ugfy, should be- 
come beautiful, what is it that makes it sol t^Iainly the influence 
of some cause, or the posseission ot combination of that in which 
it was before deficient. But theuj it will be asked, what is it that 
makes this additipii, or, rather, who is it that projects a change 
the result of which is beauty? To this I reply, a cause. Aye, 
but what cause) One that held such a relation with the agents 
concerned in the change, as to accomplish the end we have sup- 
posed. But is it not necesssiry that design should interfere in the 
process? How, I would ask again, does the desigp act? It can 
have only the force of a cause ; and what is the proof that it is 
capable of becoming a cause in such an instance, or, in other 
words, that the asents concerned hold such a relation with design ? 
We will define an example by way of illustration : let it be an 
imaginary one. 

§ 30. It is now February, and this extensive wood looks naked 
and poor; Nature is asleep in the trees, and she cuts but an indiffe- 
rent figure. Presently, it is May, and the wood looks smiling, 
cheerful, luxuriant : the naked branches are covered with leaves, 
an<) the appearance is as gfiy and beautiful as the shade is inviting. 
Why do the bfai|ches shoot forth leaves? Shall we say, because 
design moves the sap? Is it known then that design is capable of 
putting sap in motion ? In truth, we have no experience of it ; 
our experience of the power of design is simply this: that it has a 
relation of re-«^gency with the parts and properties of animal 
bodies; ai\d its infiuence is never extended beyond tfie subject in 
whom it exists, except by a volition which acts on the material 
organs. Now I cannot prove that design is not capable of moving the 
sap; bi^t it is easy lo shew that this is not deduced from our ex- 
perience, or necessary to be supposed for the purpose of obviating 
any other difficulty: and it will be seen, at the sam^ time, that 
nothing is gained by this intervention of design, s^s it will appear 
that the same difficulty for which design was imagined will occur 
again in the auestions respecting itself. 

§ 31. Ask how the whole is made? By its parts: how th^ 
whole earth is made; or, wl^^t makes the whole earth? That 
without which it cannot be the whole earth, viz. by its two halves : 
and these? By their parts* In this way we may descend to par- 
ticular bodies, as a stone^by what is its identity determined? 
By its parts dso^but then tt9 figure? Its figure is confonin^ble 
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with the ammgemeiit of its parts, and depends upon them for its 
identity. After all, what shall we say of its properties! It is a 
peculiar sort of stone: it may contain iron, sulphur, &c. in addi- 
tion-to the common properties of matter. Then it is made this 
peculiar kind of stone hy these peculiar constituents. And these, 
how are they made? Certainly not from nothine: they are not 
elementary, as already shewn. Or, take a part of an animal, ai 
an arm — what makes its identity? Plainly that without which it 
would not be identified, viz. bones, muscles, blood-vessels, nerves, 
&c. What constitutes their identityl The chymical analyses 
have severally gone some way towards answering this question. 
But then what brings these together, and arranges these elements^ 
as they are called, in such a way as fo make a muscle I The 
causes which have a relation with these elements capable of pro- 
ducing such an effect— arid what are these causes ? They are not 
known; they are not cognizable to the senses. Here, then, the 
intervention of design is supposed, while our experience furnishes 
us with no example of a relation which subsists between the de- 
signing principle and inanimate particles ; for such thev are until 
they are joined together, and obtain a reciprocation of function^ 
as in the form of an animal body. But then, further, this design, 
how came it (allowing it for the present) to project a muscle? By 
itself, it must be said. And where did it gain its instruction t 
The intelligence was produced — by what I By that without which 
. its identity could not exist, by its causes — and what are these t 
Properties which we infer to be different from itself individually, 
but in the aggregate forming it; properties which, in our expe- 
rience of the history of design, are external or distinct from the 
intellectual pre-disposition, but which unite with it, and form with 
it, ideas; and furnish it with the models of design. That, then, 
which we attribute to design, results from causes: of the design 
we have no evidence ; and if it is supposed, this also is governed 
by causes, an endless chain. It is the business of analytical science 
to discover these. 

§ 32. Such a state of things as that which has been hinted at 
would be called a mere jumble and contention of the elements Qf 
nature; it would be asked^ what order, what regularity, what per- 
fection, &c. can ensue from such a tumult? such heterogeneous 
materials without any directing sense? First, let us examine what 
that is to which we give names of regularity, order, adaptation, 
contrivance, perfection, &c. 

§^3. Why is ^ good watch a regular piece of mechanism? 
Because its parts all concur to indicate time, in correspondence 
with the motion of the earth; Jin other words, because they have 
a relation with an end, or are capable of producing a certam effect, 
which is to iQflicate time. Nov. jsupposing that the parts, of the 
watch were different, or differently arranged, so as to make tf^e 
bands move round the diaUplate sometimes three times in an hour, 
and sometimes only half ^ay round i| in three hours; what should 
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we say of tbe order of its parts t It would be said of tiiem^ tli^y 
want order altogether. If it is inquired why they waut order? it 
must be answered^ their relation is not to indicate time correctly. 
But in this reply we make some addition to our first proof of 
order, viz. that which says it is the relation of parts with a certain 
end, for the parts. Sec. of our lying watch have a relation with a e^r- 
tain end, viz. with that which they accomplish. It is not, then, the 
arrangement of parts, agreeably to any purpose which constitutes 
order; but agreeably to the purpose we desire, regard, or like best* 
§ 34. We say then that is orderly and regular which suits our 
convenience, or which pleases us. , And is this any deviation from 
the other processes of causation which we do not call orderly and 
regular) Let us see. Certain things have such a relation with us 
as to please or suit us; other things, acknowledging other rela- 
tions, perhaps displease or do not suit us: what is there in either 
instance but a common act of causation t The causes which we 
dielike, perfect something else, or agree with another end ; those 
which we like, are equally disagreeable in another relation; there 
is in both instances an order or concurrence, the same in charac- 
ter, but the instances (or the causes) are themselves different ; and 
very naturally, and very orderly, belodg to different purposes. 

§ 35. But order, it mav be said, is exhibited wherever there 
are any traces of method, whatever may be the end produced. 
And what is method but an arrangement for specific effects? 
And what effects ever do result from an arrangement, whether of 
the sands upon the seashore, or of the fibres of a leaf, which is not , 
equalfy specific in regard to them? 

§ 36. It appears, then, if by the word •* order*' is meant the 
subserviency of parts to an end, that " ordei^' must obtain in every 
process of causation ; since it is the peculiar or inevitable business 
of causes to produce an end. If by the word " order** is meant a 
similitude to the works of art, this similituoe exists but partially ; 
and the reason why it exists at all is that certain specimens only 
of the works of nature are so related with our Acuities as to in- 
duce imitation, and to furnish the models : we shall not, however, 
be able to discover a difference of character between those worlis 
of nature which have certain points of resemblance with our imi- 
tations, and the universal results of causation. The difference is 
in the cfnd, not in the character; for the most that can be said of 
the parts in either instance is that they concur, or are subservient 
to the end, . It is plain that the distinction implied. by the Hvords 
order and confusion if arbitrary. If the matSerials which make a 
man should be so arranged a^ to make ia pig, we should say that 

"the arrangement was disorderly' for making a man, biit quite 
qitlerly for making a pig, 
' § 37. The same is to be bbservec| of perfection, vvhich is ^zlso' a 

' relative term. Every identity must btjpemci, because it U itself. 

ib this| sense thiere is a pj>sitive perrection ;. if the thillg were 

'changed, it v^ould l>e imperfect compared with tb^t Wiridh it if^ 
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before^, -bat perfect in aiiother identity. Thut^ a man is perfect as 
such, while he regains the identity of a man; and the worms into 
which he degenerates are perfeqt worms, but imperfect men* The 
word perfection is most commonly used in the relative or compara- 
tive sense. 

§ 38. Now supposing it possible that an entire change were to 
take place in the world ; suppose that the causes of which it is com- 
posed were, in every instance, to make a different combination or 
effect; suppose that roots, now nutritious, imbibed from the earth 
poisons) suppose that trees contained, and were capable of 
evolving the bodies of elephants; suppose that men had more than 
five senses, and as many heads as fingers, and these latter doubled; 
what would be the consequience? Why, perfection. If all the 
parts comprised in such a state did not agree^ if there was not 
abwlute harmony of relations ; what then? Why then such a state 
of things could not exist; but another in which there was this har* 
PMny rft*elations: for if there is not agreement and compatibility 
ip one state af things, things will be compelled to adopt another, in 
which 4here is agreement and compatibility: this is a trubm. There 
must be agreement .then with any state of identities; when 
there is disagreement with present, there is agreement with a 
new state of identities, and that new state is adopted ; otherwise, if 
the past subsists, there was agreement in the past: this also is 
obvious. 

^ 39. What shall we say more than this for the present state of 
things] We can do no more than insist upon this harmony, which 
ifi a necessary one under all circumstances. But it will be asked 
whether the present condition of the world is not the best? This 
IS a difiereni question^ which is answered thus : if by " best** is 
meant most agreeable to the present state of man, we perhaps 
should not err in asserting tl^e amrmative ; but if by *' best'* is meant • 
any positive excellence, which is independent of man, why then it re- 
mains to be known what this excellence is. It cannot be affirmed that 
in another state of things, man, preserving in an altered identity some 
characteristic traces : of his. present nature, may not be better off, 
and the state of things be better for him, than at present; for his 
faculties may be improved, if his means of knowledge, or his senses^ 
were multiplied: his body wotild be in^proved if his strength were 
greater; if its causes were permanent, not apt to run into disease, 
find indissoluble; and his happiness would be enhanced if there 
were such an Agreement between hjs sensibilities and his circum- 
stances as to ensure great and unremitting felicity. ( would urge* 
further, that man does not kno,w ^ow far he ought to consider the 
present state of things as the ** best," according to the meaning be- 
fore conjectured to belong to this word: I say he does not know 
this ; for though he is ajcquainted with a condition of existence 
which is neither wholly h^ppy nor wholly miserable, yet he is 
totally ignorant of his future fiite, which is of the greatest impor- 
I 
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taoce. Bqt snmmse that nan liad never beent why then his 
materials would have been otherwise combined, and they would 
then have held true relatiatu, though different from those which 
they now acknowledge. In saying thus much with respect to roan, 
I 3IT1 anticipating another part of the subject. Our business is not 
to cpmecture whether things may be changed for the advantage of 
man; but to gain a rational understanding of how things exist as 
they are, apd to what forces are to be assigned the determination of 
ei^istences. 

§ 40* If it should be said, although in another state of things 
there must be the order or relation between causes and effects, yet 
things may nevertheless be very disorderly ; the active principles 
may be for ever changing the form of the passive materials, there 
would be no stability, no permanency: I reply, if stability aud 
permanency are necessary to order, then it now exists but partially ; 
for combinations are now perpetually shifting their forms, changing 
their alliances; and man himself, all confident and important as he 
appears, is but the creature of a day. 

§ 41. Granting, then, that agreement exists now, and must exist, 
under every form, it remains that we should examine to what this 
figreement is to be attributed, either in the acknowledged, or in the 
apparently objectionable instances. 

§ 42. The senses can instruct us a considerable way in the solu- 
tion of this question; common inferences will instruct us still fur- 
ther; and the principles before mentioned, will leave us but little to 
expect from further investigation. Thus, a clock would be no 
clock without the wood,' brass, &c. of which it is composed. What 
inakes the wood and the brass? Causes of which chymistry can 
perhaps shew us one division* And what makes these? Other 
l^ai^ses which apalysis has not reached. But these parts require ar- 
rangement? True, this is necessary to the identity of a clock. 
And bow is this arrangement accomplished! In the usual way of 
causation; thus, from a relation of agency between the hands of 
man (as causes) and the brass, and wood, i^. And how is such a 
precise arrangement formed ? By a relation between the muscles 
and volition (as causes). And how is such a particular series of 
volition determined upon? By the designing faculty. And what 
produced this? An intellectual predisposition instructed, or made 
the designing faculty which it U (from whence results this particu- 
lar act of design), by the causes or things which surround it, and 
with which it is related. But what made this intellectual predis? 
position? Causes not analysed. {Ex nikila nihil, S^c.) 

§ 43. Now if it be inquired what determines the universe to ba 
order! V or disorderly? what makes it such as it is, or what would 
make it different? I reply, causes. I repeat the manner of causation : 
|t is this : things are certain forms of existence ; they remain separate, 
and are contemplated as effects ; they unite with others, and become 
^ausef; the materials of their original stat^ are not lost yfhp^ 
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ciuses produce effects; bat they are disguised to us» because two 
things have not the same rdation witb our perceptive faculties, as 
one thing ; and after a process of causation, we contemplate a <fr- 
Hum guid, which is an aggregate of the causes. This is clearly, 
and, what is more, truly illustrated, in numerical changes: two and 
two make four. Why? Because two and two are four, or four i» 
the existence of two and two; if one is added we make five, for the 
tame reason ; if one is taken away the identity is what the remaining 
. causes make it, or is the exbtence of the remaining causes, or three, 
&c. Things are what their causes make them, for where there is 
not production, and where there is no cause^ there is unchangeable 
nihility. The foundation of this principle has been before fully 
discussed. 

§ 44. The causes of the universe determine its harmonyi or its 
seeming discord. If it be asked why this fine arrangement is ap- 
parent! it must be answered, because such is the force of the 
existences which make it what it is ; and if they wefe otherwise it 
also would be different. Thus then we may venture to exhibit the 
views which would agree with the principles unembarrassed by our 
duller reasonings; and, in some such form of soliloquy as the foU 
lowing, we may suppose an enthusiast in these views to express 
himself, 

i 4&. Great Nature, by whatever name expressed, it is to thee I 
address myself! thee I contemplate I thou art my theme: but 
where begin to think, where begin to speak of thee ! I yiew, at 
liight, a large expanse of hill and dale, shaded with trees, dad in 
luxuriant verduie; or naked, sighing at the rude attacks of wintry 
blasts. Imagination paints the extent beyond, where earth is mottled 
by other shapes and clothing ; with other animals to enjoy her 
fruits, from this terrestrial scene, the view ascends to those re- 
volving orbs, this lofty dome, adonied with stars and planets. These 
things I contemplate, and wonder^ Nature, at the vastness of thy 
space and works ; thy silence breathes into my soul ; all is im- 
mensity, engendering wonder. Yet this first impression once abated, 
« speck of thy production, with faculties, the offspring of thy bounty, 
presumes to scan thy methods, and pry impertinently into ways 
which thou hast studied to conceal. But forgive the trespass, it 
is love of thee that prompts this curious zeal, and guiaes my 
thoughts astray ; it is thy work, that they should adore thee ; take 
it, therefore, not amiss, that failing from the amazement which is 
first inspired by thee, I seek to know at least thy scheme, though 
ignorant of thy means, thy instruments, and subtler agencies* 

§ 46. Thy movements give birth to time, yet thy existence ac- 
knowledges no perioil ; thou hast made time, and wilt not^ be 
obedient to thy creature : we boast some records of thy existence, 
and presume to fix a date to thy beginning ; but if then thou didst 
commence, from whence derived 1 or how start forth from nothing? 
Thy own nature^ thy inherent and pr^er forces, had no share in 
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dij origimtioDy for Aat woold be fo dtte tby wctkms prpriontto 
ttij birth. How then didst tbou begin ? MetbiDk, the spirit of the 
hilby at the questioD, shakes from him his beloved repose ; himself^ 
a party speaks with a commissioned voice the language of the whole ; 
yet it is a voice sweet and soft, it floats like a zephyr, and is heard 
only in the stillness of the world ; it is a whisper to the spul, which 
swells when it comprehends the great idea, and echoes thus the 
truth, IB accents of its own: *^ Search not when that began which 
always has been ; ages and ages have revolved, myriads of changes 
have been wrought, forms have been made, endured; and vanish^; 
destruction has succeeded quickly to creation : yet Nature was, be- 
fore all this; her processes were repeated in periods intinite, which 
tbou, with a capacity for finite purposes, understandest not, but 
must still think true." 

§ 47. Is then great Nature mdebted to no other power but her 
ownl Say what this other power is, and try if here our thoughts 
of infinite duration succeed more happily; something had no be- 
ginning then; the voice is surely no chimera: hark! it speaks again : 
^ &. " What in this world, which so excites thy admiration, 
canst thon perceive but an assemblage of forms? Thou wouldst 
know when and how they came to be. Oh! dull perceiver! little 
dost thou deserve to rise to universal truths, if thou so readily canst 
overlook what in thine own experience is without exception. 
Observe of things which are^ but were not: thyself observe. The 
sun has not yet thirty annual cou»es run, since the creatures which 
are like thee knew thee not: ask how thou earnest to be, what has 

Produced the thing thou art 1 Thy history is clear ; thy formation 
as, throughout, been passive; that which thou hast, by which thcu 
dost exist, is given thee; nought hast thou but what is conferred; 
conferred by whom, or what? A form thou hadst prepared for 
change^ from others lik^' thyself derived, but most imperfect. And 
what made this? thy curiosity would ask. It is plain, an assem- 
blage of existences, of occult forms or properties, whose being is 
inferred, because existence is their effect, but which to develop will 
yet for centuries to come make full employment for the restless 
spirits of thy kind. But this imperfect form derived, the earth 
feeds with constituents, ^animals, and plants: these transfused sup- 
ply tl^y growth with its materials, and thy accessions are as they are 
furnished.'' 

^ 49. Yes, this is the manner of it: existences all related; and 
their relations fixed, not by themselves, but by the force of the 
existences which are included within themselves; existence stiU 
maintains existence^ and nought begins where no existence is, 

§ 50. What sum of admiration is sufficient for this grand world, 
enclosing in itself an endless series of funiis and combihatiohs! 
Existence still springing from itself, and by itself perpetuated; 
whose beginning no time has witnessed, ivhose end no period will 
define; existing without out knowledge how; describing various 
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atmpes, -puraitig ¥ftri6us changes* ooM dccurriog but existence 
still compels; M enduring i» thmr presflnt, orin^^ber forms* ^- 
CMUie ejtditenct ha» no power to be wAkingi , 
. § 51. The stars are yet upfaekl ; great bulks we must acknowledge 
them, apparently above ns; and they fiill not* though propped only 
by light etherial colurotM. Who shall say why they keep their 
spheres 1 who shall say what they are; whether constant* or at 
periods produced by agents which we do not know* in worlds 
teeming with things ami processes of which we here find no 
examples 1 They govern not themselves* but are obedient to their 
own constituents ; there* too, existences are causes* and all w« 
contemplate in them is yet compelled* effected by existence. 

§ 52. The sun is present* and imparts to us both light and heat; 
it is formed by its own causes; these, or its grosser forms* by others, 
an endless chain. In turn it sends to us some causes* which k, 
well can spare : to us it sheds existence* which mingles with our 
substances and creates new forms. 

^ § 53. The sea possesses by a natural right* the deep dominkms 
over which it rolls. This vast propeity it claima by force of causes 
which with it abide; it seeks the lowest parts* and terrifies its con** 
^nes all around by bold incunioiis on the soil which man cnlb his; 
it foams and dashes against great rocks* a bulwark formed to check 
its aggrandising spirit* and make its waters still recoil upon itftelf. 
Fruitless ambition! thy powers have but their scope; and forther* 
earth is too mighty for thee* as it, in thy dominions* and aU its 
fine productions* are but a weakness* serving for thy pastime. 

§ 54^ Myriads of waves roar and frpth* or* gliding smoothly^ 
glitter in the sun upon thy melting bosom. Not one of these that 
moves* but moves as 'tis impelled; it* passive* an effect; in turn 
impelling* then a cause; all more minutely propertied ; ea^ par- 
ticle which we suppose* but cannot see^ of the same quality witb 
the whole: fluid and salt; one while upbearing* then yielding; at 
one time pleasant and salutary for those of a different element* at 
another* threatening* overwhelming* and destructive; new* trans- 
porting rich freights in safety to the shores* dispensing wealth and 
luxury* then swallowing without reniofse, this merchandise (the 
sovereign curse of nations)* and bringing ruin* as indeed is just* on 
those who rest their hopes and fortunes on such trash. Thou* too 
great sea ! endless in thy relations. 

( § 55. Thy movements observe a method even in their roughness : 
one while thy waves overstep their present limits* tbe pebbles on 
the strand are seen no more, thy presence hides them* and they 
chafe and fret, obscurely warring with each other* where no witness 
is , to tell the fate and history which must belong to each. They* 
by their causes* are* where we observe them* still passive; they are 
removed* or< broken* or rest* or remain a whole; or are collected^ 
some fused, some ground on roads and then manure the fields^ or 
else are wasted . along* now backwards* then onwards again* 
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tftsrernng ^§k noefco botloa of the deep from sirafe to sImt^ 
A|ua tM ff««e« tetire* tiie mihI 19 wet, tbe toB eompdt ion it ft 
cootributioo, and it is drys ilNtseelmigef regular^ fl^x sod reflm, 
onrliiBg periods, and ebedi<JBt to sone otiKr power. What otber 
powet-l Tbe hiooo, tfaejr m^^ but Ibis it perhaps » fabie^ cmoeU 
deoee is nbt causatioii; still by satne power governed ki tbii r^go^ 
hnr work; again, cobnecting tbe greftt sea witb noknowil tfaiogsi 
ab rodless series (^relationsi 

§ ^. Bot oar pireot eiirtb supplies to us more varied interests t 
our native s4»\ is quite Ikmtliar, and lire are told of worlds dbroad^ 
desdlat^ or rieb, wbere aAimatloD falls lor waat of aieaos) or 
wbere nalttte, prodi^l, spontatteom^ jields nwMf goodi tbma cap 
b^ edjb^d. 

>4 57« Afnca» iwrehed by tbe saa wbicb sbdtild but wandi 
wrests varieties of ber own< Here woods^ watery fruits^ nM»^ 
beasts; tbe^Ci oceilns of saod^ wbicb mingle with . ^le wind^ i^d 
bear rapidly distress and ruin : but bere tbe iBbainistte causes ipeit 
mostly for tbeir oWil ainiisenfeat i wbile tbe wind MkU ib tbe 
desert^ and tfafe siiml flies iu eoktoqil^ som^iimes apwbrds^ tbeir Is 
vast ch>odk onWards bom#$ the tiger Groacbe^i taeoaM;iotls^ bi 
watch for bis pi^» abd tbtS stvage is aslee|i In bis hbt ; eacbj e«Bb^ 
and all, gvmtm bw eisMiMtifwrdmg edfiHrncti ftjf coftie^ 

§ 50. AsliM wi^ separated, is ^tt joined to £oro|^ by intet^ 
mediate fcaases snd rebitldnfi Mba^ adventorobs fbr bo kmi#s not 
sthati brings Aim this sdil tntfierisls of lasbry and eormptiwii 
Here tbfe earth te^ms whh new varieties: bere tbe Hepbanl^ 
midtisbed and detpelofun) by tbe prodnetidns of tll€ land, is 
dotoestiesM by imtl, ami remered 1^ tils connection biore lbis»- 
dn^vous tbim uMure would bavfe Ibadii liibi; be, b? this new as. 
^ociatbtt leliros to flgbt btttles imt bis ewn^ ami Is JUil^ t 
tfeacbery to bis species, wMeb slmuld b^Umft alone to tnabc 

§ 50. AmerH^b too bas ber pbomMseab^ In all these qdartel-fc 
of tbe gidbe myriads of inanlkbati nrottttoe^ of tbe peculiar kuHt^ 
take plaee, aU govbnied % tbirtf pHiper cmis«s^. Tbt^ anlawt^ 
breatibn is also woaderMly varMgated, and natbre lelms to have 
s^t apatt distrini ami countries Ibv tbereigbof aniuiahi kli tbingb 
coQCurria^ to tbdr wants^ as in the WM^ eiVtliaed parts sbi^ 
sulfarin|;/tbe dmniaioii of ma% appeavs 10 bkte liAs^ eviry tbulg 
subservient to bis purposes. ^ 

^Wi Euro^ t>t«senb a miM-e Ibmiltbr sbene. Heni batbf e and 
man work nmHe cOaa^iMMMiy togHber: tbe f»trmer prepbim asa- 
teriafs^ the latfer weeks tbem into forms { their apeMiOMi tomti- 
tim^ mined, sometimes ^«d«si ve-. Tb» tiie«s ia ibe M^t bedd as 
the tvind impeli, or ibi^ir leaves alv ii«is #^t by tbb slerbi; tbeV 
aboot forth fbe4r brAncbes Ami grsW irkrh i» Ibliage, and tb^Alapi 
ivect la tbesf majesly ; their prtseat ieaases yield to otlmrs^tbe 
gremfc twig fHtbWs, and tbfc »tM>»g arm bdNmmiiafless, <ibete hrnttas 
mre m ibwgtt sustaileds ami ibiiy rtttim to tbb tibarth; mr tbi^ 
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whole bulk/ their uprightness, and their majesty, are all levelled bj 
the ivoodman. Then begins with (hem another series of capsation, 

§ 61. But of all productions of the earth the most interesting to 
man are those ivbich come nearest to himself, the various tribes of 
animals: these, all curiously endowed, by other causes first dis^ 
posed, the earth maintains them; they fbr a while enjoy their 
faculties ; effects produced : causes, producing, they then exchange 
their properties, and return to earth, assuming, new forms, and be- 
come the actors in another scene. 

§62. What in a general way shalh we observe of maul In 
truth he is a theme too complicate for general remark : he, how« 
ever, pursues in every point of view, in everv single act, and in their 
combinations, the universal order; related with his own causes; 
these infinife ; he, an effect. His causes and associated attributes, 
with surrounding iexistences allied, affected by, or changing them : 
still an effect; or in turn a cause. How he is built up, we need 
not say; the drama of his life need not be told ; what he returns to 
is also plain. Thus then in more sober form the 'order of the 
world proceeds. ' 

§ 63. The universe is identified by all its parts ; these last by 
their constituents, tn infinitum^ The produced contains the pro- 
ducing. 

§ 64. Causes have their sphere of influence ; that is, as they 
operate only by supplying themselves, they are causes only where 
they exist; further the subject of their past operation is tal^en up 
by others, and a continuous history of its change^ may be preserved 
to all appearances, when no trace remains of the identity which wal 
formed by preceding causation. Thus 

§ 65. The sun encourages the growth of the stick which be- 
comes the bludgeon of a highwayman, by which a man> is killed : 
bis family is for a while supported by the parish ; a son enlists as i 
soldier, and a shot from his piece occasions the death of a general 
officer, whose widow and ' nation lament him. None of which 
would have happened, had not the sun, all pervading, encouraged by 
his influence the growth of the stick. Yet the sun-beams which 
warmed the tree, are not the cause that one became a soldier, who 
might otherwise have been a tailor, or of the death of the officer^ 
whose fate his country laments. These are distiikct, though con- 
nected acts of causation, and every cause concerned is to be con- 
sidered as such only where itself exists ; to that which can exist 
without it, it is no cause. (See Chap. If. &c.) 

§ 06, The appellation of " remote cause" is given to express the 
relation between tiie sun and the ultiiUate effect, viz. the death of 
the ofiicer, in the example jiist given. This appellation might as 
well be retained, since its implication cannot be expressed without 
more words ; it must however be understood that there is no such 
thing as a remote cause, of the description hinted at in our example, 
pioiply fo|r the fP^f^o^ that the ^expression implies a cause^ ths^t ^ 
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mot 8 cauM. The miin who plaols an apple-tree Uoot the camiB of 
an apple ; he is concerned as a cause only in the planting of it, 
which was an act accomplished by his powers; bul.tbe growth of 
the apple is dependent upon the causes which constitute it, thesa 
upon others; some are retained in them and are essential to the 
identity of the apple, and still preserve the character of causes ; 
others, of remote connection, have passed into different forms, and 
as an apple is identified without them, so they, in respect to it, cease 
to be causes. We will however admit the term for the sake of a short 
expression, and thus conclude our exhibition of the order of the world. 

§ 67. Effects are portions of the whole, .which by us are con« 
sidered separately, because such is the relation between them and 
Our faculties. These effects are the most conspicuous to us when 
they appear in the shape of gross bodies. By analysis, combina.^ 
tion, ice, gross bodies may be rendered some fluid and others 
gaseous; and then we only recognize certain properties which 
belonged to them. Previous to this decomposition they appeared 
homogeneous, and holding a perceptive relation perhaps with all the 
senses, at least with those of vision and touch : subsequent to it, 
they appear to be composed of properties which have a perceptive 
relation with only some of the senses, or perba^ with only one par* 
ticular sense, and then losing the characteristic of an aggregate of 
the properties of matter, the body ceases to be material. These 
component properties are not self-existent, if there is any trurh in 
the article on causation, but are constitute<l by others in infinitum. 
But analysis being imperfect, the force of the causes which make 
these properties has remained unchanged, and their respective 
identities are still preserved, or suffering, spontaneously, decompop 
aition, are no longer objects either of sense or inference, and are 
therefore considered as elements. Thes^ causes were not thrown 
in the way of combination by themselves, but by that which has 
been called a remote cause, but which might be no cause at all. 
For every thing which takes place there is an adequate process of 
causation, simple and undeviating, apd the combinations which do 
take place, are thos^ of which these are the causes wliich produce 
them. 

These are the outlines of a mode of philosophbing, the detail 
of which will be best developed by extending the application; for 
which purpose I select the general history and condition of man, as 
a subject which of all others stands most in need of elucidation, and 
at the same time is more agreeable than any other with my habits 
and pursuits, hoping that if these principles do not conduct us to a 
satisfactory understanding of this complex subject, they will at 
least serve as a clqe to the proper mapner in which its invest^tios 
IS to be attempted. 

An apology pr justification of another sort, may to sonne appear 
to bf irequir^d for the discussions which this section comprises. 
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tf it should be charged Igainst these doctriues that they are 
lubversive of religion; I reply that such a charge Is totally un- 
founded. The Christian religion is proposed upon authority : the 
fround of its adoption is faith / and tnis is a ^art of the religion 
Itself. If the truths of Christianity were such as were capable of 
being made manifest by natural proofs, there would have existed no 
necessity for a revelation . in order that they might be embraced. 
Christianity sets nature aside^and entirely out of the question: it is 
proposed by its author that it should be a<^cfpted in the way of 
confidence^ or trust upon his authority; and whether natural testi- 
mony concur with or oppose the system, is a point which does not at 
all affect the grounds or terms upon which it is recommended. 
The true and only source of proof, by which the existence and 
moral government of the Deitv can be consistently established, is 
revelation : aod the belief must be taken up upon this sround, in what- 
ever point of view nature or physical testimony might be regarded. 
It is allowed by the most orthodox, that the &cts recorded in the 
Kew Testament, as the miracles, &c. of Christ, are out of the com- 
mon order of nature, and that they exhibit a power of which no man 
has ever had the faintest glimmering of experience. Yet these 
histories are believed, in the way that is proposed, viz. that they 
should be accepted as matters of faith. If natural evidence 
tended to produce the same belief as that enjoined by revelation, 
nature would be referred to as' a testimony of the truth of revela- 
tion: the system of revelation would only be an exposition of 
the system of nature. But revelation is proposed only upon one 
pround, viz. faith : and it is even contrary to our religion to adopt 
It upon any other basis.^ 

I cannot help thinking that sOme who have cited natural evi- 
dence in proof of the truth of revelation, have goi^e further than 
they were sanctioned by the creed they professed. IChey have 
endeavoured to establish Christianity, or some leading points of 
this scheme, upon a different foundation from that upon which it 
was proposed: and as their attempts, if they were even more 
complete and successful in their issue, can make nothing in 
favour of a scheme/ which, to be adopted as the letter requires, 
roust be adopted upon another b^sis; so theloltal failure of these 
attempts can detract nothing from the credibility of the revealed 
accounts. In short, it matters not how nature is represented, in 
what light she is made to appea^^or upon what party her services 
are engaged : her voice in the affair is protested against, and the 
inadequacy of her testimony declared, by the proposition of a 
system upon a higher authority, — upon an authority* superior to 
that of nature. 

The ground uj^on which Christianity is proposed, viz. faith, 
is one, which, though founded upon our experience, as every kind 
of evidence must be, is capable of superseding other evidence 
which is 'also founded upon our itxperience ; this happens every' 
X 
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day; tnd therefore thiere is no reason wby Cfaristianity sboold not 
be embraced, although its priociples should not be agreeable With 
our experience in other respects. It happens perpetually that 
we believe accounts of strange, and, as we say, unnatural occur- 
rences, upon our faith in the veracity of the narrator. Our only 
commentary on these cases is, " unless I had every reason to 
|>elieve that what you say is true, I should scarcely credit asser- 
tions so contrary to ordinary experience;'' but that the thingi 
asserted are contrary to ordinary experience cannot be disguised, 
though they are still capable of being accepted, and firmly believed,' 
upon the reliance we place on the competency and veracity of tbe 
witness. So tbe case stands in some respects between natural and re- 
Tealcd evidences concerning religion : we cannot disguise that one . 
part of our experience inclines us to a certain system of inferences; 
bnt if these inferences are controverted upon what we esteem 
better grounds, they must be rejected, and others accepted in 
their stead. Where two systems are at issue, that must be pre- 
ferred which is recommended by the best evidence ; and the 
general adoption of that of Christianity in this case, appears to 
shew that, according to the common sense of mankind, the scheme 
of Christianity, resthsg upon authority, and faith in that authority, 
18 better deserving of credit than that consisting of inferences 
from the observation of nature, who is, it must be confessed, in 
such intricate matters oftentimes a deceitful guide. In the mean 
time physical truth or science continues to l^ investigated ; and 
nations unite tb complete the system of physical science, pro- 
fessing only a design to augment the sum of their intellectuial 
attainments, and admitting still that there is an evidence abov6 
that which rests upon a physical basis. 

But although in the preceding sketches physical and revealed 
evidencM appear not entirely to agree, yet in fact their results are 
not altogether so incompatible as may at first sight appear. If in- 
stead of investigating physical topics as such, and merely taking ac- 
count of tbe evidence of nature that is derived from the relations 
of cause and effect; if, instead of doing this, 1 had been desirous 
of exhibiting a system of natural Theism, the preceding views fur- 
nish the materials, and the whole account, so far as it goes, might 
have been made to agree with the implication of the letter of 
revelation, merely by a nominal change. It would have precluded 
fancy and sratuitous assumption; but it would have made those 
wlio thought proper to a^;cept it Theists upon physical proof. I ' 
profess myself (as the nature of my profession may by some be 
dot understood) with all sincerity to be a firm believer in tbe 
existence of a Deity ; and I ascribe to this Deity, even on phy- 
sical testimony, perhaps all that revelation strictly requires, 
assuming, as is allowea on all hands, that some licence is ad- 
missible in the interpretation of the letter ; that some expressions 
are adapted to the sei^se, and to human views, and are not to be 
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understood literally. But although with this sanctioned limitation 
J profess myself a Theist, my notions differ perhaps from those 
of others in the nature of the real agency of a Deity, aud, as I 
can perceive^ in this respect only ; and if the question belonging 
to this real agency were proposed to ' ten of our most orthodox 
religionists, 1 am confident that they would, by giving a different 
answer, or perhaps no answer at all, at least by not agreeing in 
their accounts, shew that my difference of opinion was upon 
points on which-they themselves are not agreed. However, all 
this is foreign to my purpose, which is to investigate the laws of 
physiology, to wfatch I am pledged by my calling legally and 
morally. * For this purpose it is necessary that every sort of light 
which can assist in their elucidation and development should be 
brought into the service. If I am reproached with having thrown 
z false light upon the subject, \ki this be proved, and I am ready 
. to ackuov^'ledge it; my consolation then will be that even the 
promulgation of error is one step towards the advancement of 
science, more especially when it serves to had the pursuit. 
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BOOK SECOND.-U>N THE ORGANIC ORIGIN OF MAN. 
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SECTION I. 



1 H£ constitution of mdti has b^^t) divided inf<^ th^' 
organic, animal, and intellectual' deplartments. As these aref 
varioi^ly blended in th^ subject, giving rise to complex relation^^ 
so thid precise definition of three parts, whei-e the i^hole see As to ' 
form but one, must be confessed to be in some degjiree arbitrary* 
But as the division is indispensably^onvenient, though in some 
respects imperfect; and as i^t is, to a great extent, conforitoable 
With the division of which nature has on other occasion § furnished 
us the examples; we appear warranted in adopting it, provided 
the detail does not assume, in consequence of the classificatfen, a 
distinctness wbich is not agreealile with truth. 

The title of " organicf life'* includes all the phetiomStia of 
living bodies, which are independent of sen^ation^ and voluntary 
motion. The principal phenomena expressed by this term are 
those of digestion, chylification, respiration, sanguificatioa, cir- 
culation, secretion, absorption, &c. 

The animal existence is one which is joined to the organic^ 
and has a relation with it. It is identified by the faculties of 
sensation, by which it is liable to be affected by, and motion, by 
whfch it is capable of affecting, the external world. 

The intellectual existence is joined with the organic atid nhU 
mal existences; it is identified by the faculties of remembrance, asso- 
ciation, comparison, inference, &c. Perha][]i$ these faculties are not 
so distinct as they appear: it is possible to regard them all only as 
ndodifications of the first ; of this we shall speak at a future time. 
The degree in which these faculties aire possessed seems to dis- 
tinguish men from brutes ; rather than the perfect possession of 
them by the one, and the total absence of them in the other. 

My present design is in general to exhibit the state of, evi- 
dence upon the several topics. If this evidence furnishes a series 
pf satisfactory conclusions which agree with each other, and with, 
other things, the value' of the evidence will not be diminished by 
its being conjoined with the conclusions it supports, even though 
these last may assume the form of a system, for which I give np 
pledge : my only pledge is» to make out a few truths if I can. 
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CHAP. L—Maiemat Ovum. 



f 1. THOSE who wish to know of what eonstituents the 
textares of animals are formed, may consult the systems of 
chymiitry, in which their analysis, to a certain extent, might be 
found; But to us, who are just entering upon a different inquiry, 
chymistry can furnish but little aid ; our research is' not concern- 
ing the proportions of fat, earth, salts, &c.; but it entertains con- 
nection with their result: we have not now to consider th^ visible 
* fiibric in its elements; it shall suffice for us to notice, with respect 
to these elements, their tendencies, and some few of their 
phenomena which are exhibited under different alliances. 

§ 2. There is no distinction more obvious than that between 

the living and the dead states. If we wish to know in what this 

difference consists, it will be necessary to express so much of the 

difference as w^e are capable of perceiving, trusting afterwards to 

^ our inferences for supplying what is further to be desired. 

§ 9. As, in the dennition of the oigganic life, the processes of 
digestion, circulation, respiration, secretion, &c. are said to consti- 
tute it; so, in the absence of these, the organic life ceases ; this cri- 
terion of the difference between the living and the dead states, can 
be neither overlooked nor doubted. Organs then, during life, in a 
state of action, at the period of death fall into a condition of rest. 
Is there no other difference between the living and the dead states, 
but that the one is matter in motion and the other matter at f'estt 

^ 4. It must be replied, that the difference, so far as we have 
traced it, consists in this, viz. that in the living state there is the 
presence of an efficient cause of these actions, of a peculiar nature, 
and giving rise not to mere motion, but to peculiar motions con- 
nected with other phenomena^ which it will be our future business 
to consider: in the dead state there is no such efficient cause; if 
its properties are retained in the textures, iuform is inefficient. 

§ 5. That this cause is one which belongs neither to the 
mechanical nor the chymical constitution of the textures is shewn^ 
to the very utmost extent of observation, by the fact that these 
processes, characteristic of organic life (before mentioned), cease, 
while the mechanical arrangement and chymical constitution of 
the textures remain. In the ordinary instances of death, scepti- 
cism may urge, it is possible that some change takes place either 
in the chymical constitution, or in the material arrangement, which 
occasions the cessation of the actions. As in a piece of machinery^ 
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the motion of the pKrtt ceases when tbehr arrangement is distorbe<i^ 
notwithstanding all the causes remain which before produ^fdr the 
motion. 

§ 6. The objection is an absurd one: we will, however, remove 
It by an instance which, is not one of ordinary death: arterial blood 
contains the chemical elements: amputate a limb, wash out the 
blood, let the textures be carefully preserved, transfuse arterial 
' blood into its proper channels: the phenomena of the living stale 
will not take place, as circulation, secretion, &c. the blood will flow 
to a certain extent, as in any other dead tubes, until it coagulates. 

§ 7. If, however, it were proved that life consists in a modifica- 
tion of chymical or mechanical properties, the phenomena of this 
modification are so different from the ordinary phenomena of these 
properties, that they furnish a contra-distinction: and as the pheoo* 
mena are thus distinct, so also must be the cause by which they 
are produced ; the former therefore would be designated vital phe* 
nomena, or the phenomena of life; and the latter, the vital principle^ 
or the principle of life. The nature of the principle is thus put 
upon the footing of the universal laws of causation ; and wliatever 
might be its origin or connections, the same investigation is applies* 
ble to it, as a cause peculiarly constituted, whether, indifferentlyr4>y 
a modification of the common or of the chymical properties of 
matter, or wholly by another class of properties which are essen- 
tially connected with neither of these departments. 

§ 8. It is not necessary in this place to connect all the processes 
of organic life with the cause just adverted to, or with that which 
has bsen called the vital principle. It is sufficient to indicate a 
general efficacy which belong to it, and return to the operations of 
it which are connected more strictly with our present design. 

J 9. During life, or during the continuance of the cause above 
spoken of^ the identities of the structures are preserved; when thia 
cause ceases to act, the structures are disposed for change, and they 
gradually run into chymical decomposition. If is then by the in- 
fluence of the cause called the vital princij^le that the stmctures are 
kept together: this cause ceasing to act, it is the tendency of the' 
textures to dbunite, and return to what have been called their ele- 
mentary constituents. 

§ 10. As the constituents of the textures when left to themselves^ 
so far from haviog any disposition to unite, exhibit clearly the con- 
trary tendency to separate; so the cause of their union, in the living 
aubject, is not to be looked for in their own nature, or their own 
properties (which are mutually repulsive), but in something diffe- 
rent from their chymical elements. 

§ 11. As the chymical elements remain united only so long as 
the principle of life is with them, and separate when the efficacy of 
this principle is no longer displayed ; so we appear warranted to in- 
lier„ that the vital principle ; or the condition of it in which it is 
capable of the processes of life, is that which produceB the union of 
the elements of the textures; since by it alone this union is main* 
tained, and it ceasing^ the unioB is dissolved: than which double 
I. 
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test, in « mttter of inference, there can be no h»gker proof of 
emtmOon, as will hereafter be shewn. 

} 12. This principle, which we do not see, I call inclusively the 
organic spirit; thus dUtinguUhmg it from the chemical and 
material alliances ; and for this purpose only, and having expressed 
bow much is meant by the term, there can be no objection to the 
use of it, provided the distinction it implies be agreeable to truth, 
which I have begun by endeavouring to prove. 

§ V6. In our view of the principles of causation, it was shewn 
that there is nothing strictly elementary.* We are therefore taught 
to exp^t the agency of properties in phenomena, where we are not 
even acauainted with'their effects; that is, we are taught to infer m 
aeries of causes which has no end: bodies, compounded of proper- 
ties, related with the senses; these latter, of others, not related with 
the senses; and to a great extent we can trace, satisfactorily, as in 
the present instance, these relations between a visible and an in- 
visible world. Without however examining here what we are to 
think of the extent of these relations, it shall suffice to have re- 
marked that of the spiritual alliance with the animal textures to be 
in mere conformity with the principles before laid down. Before 
connecting then the formation of the textures with the agents by 
which it is said they are formed, it will be proper to inquire a little 
concerning the origin of the cauu itself, which appears to have a 
natural precedence. 

§ 14. We distingubh, among others, two modes of the (iroduc- 
tion of an apparently netr/bnn; one, by perceptible constitution, 
where the components are brought together and combined, as in the 
example of the union of an acid and an alkali, and the formation of 
m neutral salt ; and the other, as where a form previously consti- 
tuted detaches from itself a portion of its own identity, giving rise 
to a distinct being: the former mode may be called the origin by 
constitution, the latter an origin by derivation, 

§ 15. If we examine how the spirit of a man came to be, we 
must recur to the first mode, and pursue the history of its forma- 
tion and growth : if we inquire how it is perpetuated, we shall find 
strong traces of the latter, and at the same time shall not altogether 
overlook the former; in other words, we shall find these modes to 
be^mixed in this business, and the examination alluded to belongs 
to our present sulyect. 

§ 16. The organic spirit is formed like gross substances, viz. by 
its constituents; if it be asked what these constituents are? it must 
be replied, / 

§ 17. The properties by which it is identified, and without 
which it cannot exist. 

§18. The organic spirit exists in various forms: in some in^ 
stances, as in the lowest tribe of animals and vegetables, it displays 
but little more than a single property, or else a combination of pro- 
peities subserving to one similar end ; that in, it does little more than 

•Chapter 11.:^ 
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wuottln the conniectioii of an homogeneous structure. As wt 
ascend in the scale of the animal creation, the complexity of the 
ipirit increases, though not in the same ratio as the complexity of 
the animal and intellectual faculties increases; for the organic spirit 
of a horse exhibits in its efl^ts as great a complexity, or as many 
properties, as that of a man« 

§ 19. On account of the irregularity adverted to, the laws of the 
organic spirit cannot be generalized, except in some few points of 
agreement, and they therefore require to be considered specifically 
in the several examples. The life of itian is the> example here 
chosen, and the only general laws to which it is necessary to remark 
its subserviency are those universal ones of causation before 
spoken of. 

§ 20. The first sensible origin of man is his existence in the 
ovum;: and it is here that the history of his perpetuation must 
commence. 

§ 21. The organic particles of the oVum, life being extinct, fol- 
low the fate of those of the other textures; that is, they become 
separated from each other. The tendency then of the organic 
particles of the ovum is not to aggregation ^ but to decomposition: 
their aggregation is maintained by life: without life their union can* 
not be, preserved: but for life, their union would not have takeil 
place, they separating when life has ceased. 

S 22. The organic spirit of the ovum has then this property of 
life, viz. to be competent to produce and maintain ihe union of its 
organic particles. It has also other properties of life, although it 
wants those which are subservient to growth. 

S 23. If the organic particles, which this spirit forms and unites, 
are homogeneous; or if it performs only one action; then the 
organic spirit is an identity which has only one relation, and this a 
mediate relation with our faculties of perception. But if it pro- 
duces particles which are not homogeneous, and if their arrange- 
ment is diversified, then the properties concerned in the formation 
of this spiritual identity have several relations with our faculties. 
This is a common distinction in the relations of causes, and it has 
been before explained. To give a familiar example of it: thus a 
chymical substance in its state of combination appears to be but one 
nature ; in the state of analysis it exhibits different natures, these 
were contained in the homogeneous body, but in that state they had 
no relation direct or mediate with our faculties of perception. 

§ 24. The organic spirit of the ovum produces the sensible efiects 
of but few properties, but it has many properties which are latent^ 
perhaps tending to itifluence the organic particles; of these we are 
imperfectly instructed by facts of the description which follows. 

f 25. An ovum, which at first displays only the property of life, 
of preserving the integrity of its material alliances, is capable of 
running through a series of changes, by which the character of its 
material aggregation is changed; numerous combinations take 
place, parts become distinct, their arrangement is determined, finally 
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dl the eharicteristks of tlie most compKctt^d itate of 'life mm 
flianifested. These firocesses in the crustaceoos eva are more eoo- 
q>icuons1j applicable to my purpose; these ova are detaefae^ 
totalij from the parent, and are at thb period in the simple eon- 
dilion which has just been remarked* they are afterwards exposed 
to the operation only of a single external cause, vie. heat, and the 
q>irit begins to manifest its complexity, the textures are elected, 
evolved, and arranged. * 

} 26. The respective causes, corresponding with the Individual 
changes, are not conferred from without, they are therefore ia» 
berent in the ovum; when they are not exhibited, as in their earlier 
stage, their combination prevents an individual recegnitiony and 
they are said then to be latent. 

§ 27. This state is a predisposition to after-life. 

§ 28. The organic sprifit of the t>vum possesses either all the 

Eroperties of the organic spirit of the parent, or other propertiet 
aving a relation with the external causes by which the identical 
properties of the organic spirit of the ovum are subsequently 
assumed. This question is not to be discussed here: but the pro<^ 
of one or other of these ahematives is this, viz. that theovnra be* 
comes, in a general way, which is suiEcient for the purpose, the 
similitude of the original from whence it was derived ; that is, a 
substance nearly homogeneous and destitute of any visible arrange- 
ment, is capable of attaining all the complication of the structure!^ 
as bones, cartilages, ligaments, membranes, muscles, nerves, arteries^ 
visceral organs, skin, hair, &c. and the same thing obtains with 
respect to vegetables. Let it be remembered that the tendency of 
the matter is to diaiOluUcn^ and consequently its parts could never 
unite but for that which prevents dissolution and counteracts the 
force of a natural tendency, viz. the organic spirit. This is tlie 
antecedent to these visible phenomena; or this is a governing 
agency, amidst concurring causes; and this it is whose history we are 
now to trace. 

S 29. It has been said by some, that the primordium of every 
individual of the human race was 'contained in Adam, or in §rst 
parents, and that the succession of persons has been maintahied by 
an evolution of original seeds. To this opinion 1 cannot assent, in 
consideration of the followrog circumstances: 

1. An entire ovum is but the assemblage of a very few organic 
particles. As the rudiments of procreation hold but a very insigni* 
Scant proportion to the rudhnents of the whole body, so we cannot 
imagine that a single ovum, which was developed into the first 
offspring of the primo-genitors, should contain the idlniftai/elemeoCi 
of an endless perpetuation of the species. 

2. It is contrary to analogy to suppose even that the identical . 
embryoo of the third, was contained in the (trst, generation; for the 
ovum, in its primitive condition, contains none or but very few of 
the identical part^ which make the future animal : these are fwr- 
petudly changing, and iiicreasinf hy the prooessea of growth; «Kt 
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are attiikicd» are capable of a iroaderful increment of their own 
n»iwr€, it is littJe^ better than absurd to refer a series of generations 
to one ovum, to so diminutive a source, when it appears that every 
animal is endowed with a capacity of increasinr, almost indefinitelji* 
the elements of procreation, as well as those of the structures. 

3. The procrealive agents^ so fiir from appearing to be possessed 
in anticipation by a single ovnm (br aH generations, do not appear 
to be possessed idenUcalhf, that is, such as they were obtained 
fron the pirogenitors, even for one ; for the procreattve Acuities 
ure not manifest, or exercised, nntil many years after the formation 
c^ all the offgans and stmctiures, and must therefore be allowed to 
be a product mainly attributable to the animal in whom they are 
conaidief ed. So far then as the observation of facts is permitted 
us, the supporition does not appear to agree with them ; and if it is 
proposed on any other grounds, it is not worthy of consideration. 
Indeed, it would be as reasonable in every respect to say that all 
the bones as well as all the seeds of the human race were contained 
in Adam, or in first parents: the arguments, on both suppositions, 
as hinted above, might be founded on the same analogies. Other 
reasons for a contrary opinion upon this point will appear in the 
detail of my own views, to which I therefore |Hroceed. 

§ 30. That the maternal ovum contains all the properties of the 
original, that is, of the mother, er a predisporition to these proper- 
ties, appears, as before remarised, from the general similitude whidi 
the offspring bears to the parent The question, whether the pro- 
perties v^ich at a fotare time are lo produce bones, muscles, &c. 
are contained in a peculiar combination in the ovum, or whether 
they are acquired from without, by relations which certain proper- 
ties in the ovum have with the external influences, is not so easy to 
settle in regard to the human race; but the fact, that the crustaceous 
ova are developed by changes which takes place among their own 
constituents, appears to sanction the former conclusion, which I 
shaU therefore assume to a certana extent for the present, and 1 
trust not farther than is allowable. 

§ Bi« The condition of the maternal ovum is this: it is a smalt 
aggregation of matter, formed by «orae properties of the organic 
spirit, and it becomes the receptacle of an organic spirit. This 
spirit itself is a combittation of many properties; these in the con- 
dition of the ovum are for the most part latent, but they afterwards 
become, causes, and are displayed in^ effects. These properties ill 
the eonditten Jast. mentioned, under which they are exhibited, are 
similar to those possessed by the original. The proof that such 
latent properties belong to the spirit of the ovum is'this, yrix, ' 

•f 32. Hhait the processes of camtitutian take place m the pro^ 
greas of 4be ovum towards festal life; cangtituticn is no single act, 
or is not itheact of an element, as explained before. There is no 
bone.'itttthe first stage of the existence of an ovum. Blood supplied 
Hmt^mtfpmc mdecvle will sot be formed inle bone: for this 
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purpose sometbiog ebe is required, viz. the existence of properties^ 

ivhose relation with the constituents of blood is to form bone« 
The same thing is still more clear in the cnistaoeous ova» as before 
remarked. 

§ 33. A great apparent difficulty may possibly be started kk this 

place : it may be asked how is it possible for so small a iKKty as the 
ovum to contain so vast a diversity of properties as is thus sup- 
posed ? We must answer this question by citing as much as we are 
able to observe of the nature of properties. 

§ 34. Matter is constituted by a combination of certain proper- 
ties. No one property is material ; but the aggregate of properties is 
recognized as that which has a well-known relation with our facul- 
ties of perception, and which we agree to call matter, just as we 
agree to call the united existence of an acid and an alkali a natural 
salt. Now matter itself, in the gross, is said to be infinitely divisible, 
and yet the individual properties of matter, which are recognized 
only by a single sense, as its colour or its smell, are constituted by 

' other properties with which we have no perceptive relation at all. 
(Chap. II. &c.) It may be doubted whether the properties related 
with smell and vision possess figure ; but supposing that properties 
do possess figure (which is supposing what cannot be invariably true), 
merely to facilitate our conception of the divisibility of properties, 
it may be observed (to borrow an illustration) that a substance may 
continue for a long time to emit an odour sufficient to fill a con- 
siderable space, without any sensible diminution of its bulk or 
weight. The odour existing in the minuter spheres of this exten- 
sive space is of the same nature with the whole ; the space may be 
divided into ten millions of spheres, the property of odour in each 
of these spheres may be infinitely constituted by other properties, 
yet all these are emitted from a substance which may perhaps 
weigh only a single grain. 

§ 35. If then a property is thus divisible, if the property which 
resides in the smallest perceptible bulk may b^ divided ifito ten mil- 
lions of portions, and each portion comprising an infinity of consti- 
tuents, we shall have no difficulty in conceiving how a sufficient 
number of properties for the future development of the animal may 
reside in an aggregation of matter, as an.ovum» which itself appears 
to consist only of a few particles. 

$ 36. We have said that there is no limit to the diversity of 
causes, by which the, minutest eflfect is produced, from the necessity 
of what have been called the eau$a cauaarum. It will be allowed^ 
the faculty of vision is as perfect in its kind at a mere point of the 
retina as it is on the whole surface (there are a thousand instances 
of the sanoe force if this should be denied), now this faculty is mada 
of many properties; some of them are analyzed in our experiments. 
There are then, confessedly, many properties on a scope of matter 
not bigger than the point of a needle. Now supposing that these 
properties, instead of remaining combined and minute, as they are, 
should have a teiidency to separate^ and being supplied reqpectivefy 
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with tb^ir timiUtudes, each should aggregate and repeat its own 
nature, themseWes being thus developed, and by force of relatione 
, developing a sensible bulk, in correspondence with their own in- 
crease. Why this is a parallel to all that we are supposing of the 
properties possessed by the ovum. We object to its minikteness for 
the possession of so many properties, and yet it is clear that more 
properties than we can enumerate in the ovum may exist upon thm 
minutest point of matter; and the reason why in the latter ease they 
aie not conspicuous, is precisely the one which explains their con* 
cealment in the former, or in the instance of the maternal ovum, 
viz. that the properties want the processes of growth in order to 
become conspicuous. This matter is too obvious to require another 
word in explanation : it may, however, be added, that as much as 
has been here remarked is agreeable with the whole of our expe* 
rience of the nature and laws of properties. 

§ 37. As the spirit of the maternal ovum, for succeeding genera* 
tions, Iws been said not to have been contained in first parents, but 
to be formed in each de iioro, the question next to be considered is 
in what mapner it is formed } And now we must recur to a ques- 
tion which has beep anticipated. To define it in regard to its 
present application, we will ask. Is the organic spirit of the ovum 
emutUuted for the purposes of perpetuation, in the. same way in 
some respects as it was in the first of the species? or is it formed 
in the way of derivation t 

§ 38. To suppose the constitution of the human organic spirit 
in the primitive way, would most probably involve a long history of 
changes and accessions, on which, as we understand not spiritual 
relations, we have no grounds for conjecture. Further, in such an 
original constitution we cannot but suppose the occurrence of many 
accidents which would render its identity irregular, much more so 
than we find it. Upon the whole, it does not appear necessary to pre- 
serve a distinct dbcussion of these questions. 

§ 3D. The maternal ovum was no more formed in the ovum from 
which the mother herself was produced, than the bones: it was then 
produced, subsequent even to fcetal life, which furnishes no ova. 
The maternal ovum is found to have properties correspondent 
with the properties which belong to all the parts of the mother; 
the manner in which it is produced in the mother, is the subject of 
our immediate consideration. 

§ 40. The alternatives of the manner in which the spirit is pro- 
duced which forms the maternal ovum, are the two following: 1st; 
whether the seat of the formation of the ovum is a point to which 
every order of structure, or every part in the mother, sends identi- 
cal properties, which thus reside in the ovum, requiring only the 
development which they obtain by the processes of nutrition and 
growth in order to form a new being, which resembles the one from 
which it was derived, and which is constituted by the possessioh of 
the identical properties of the parenti or, 2nd, whether, without 
any contribution of identical properties from remote structures, the 
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•vMnimi ttwtmB m f rn MHtm, indcpciidcnt of otter Mit% of pro^ 
dJucing a certaki aggiregale of orgtoic mokculet^ aod of endowkg 
them with pcepertiet which art tioiilar to those ponetted by the 
pereot, in every teatl 

§ 41. lo order to lettle thete alteroatifes, I devieed as expari* 
meat which, if it had succeeded, would have heeo coDclasive. Hm 
object of the experiment was to preclude the possibility ofidemiktd 
fr9f€rii$8fr9m remete t€0t$ m ikeovum* For this parpose, I pro- 
Cttied two young rabbits, a bmIc and female, and cat off both their 
ears. The rabbits attained maturity, grew old and fiit, bat cUd not 
breed* This experiment was repeated with two other rabbite, birt 
k so happened that they did not breed* These experiments are 
not sufficient to prove that rabbits will not breed when their ears 
are cut off, but I did not feel disposed to multiply my examples: 
this therefore is the result, which leaves the qnesllon ondeeided. 
I dm assign no reason for this defect of pjocreatioa in these in- 
stances, unless that the rabbits did not, with their ears cut o<Q 
know each other to lie rabbits.* Here it wiU perhaps be sagacious* 
ly observed, there is no need of such a proof as this experiment 
tends to fiimish; for we see human beings variously mutilated, 
having lost an arm, or a leg, or both armsy or both legs, getting 
perfect children every day. This is true, but is no panilel to my 
^iperiment : for if the father of a child has no arms, the mother lta% 
and either parent can furnish the radicles of resembling strnctures. 
If the annab of hoosan procreation, which are tolerably diversified, 
can famish anv instance in which both parents has li»t both Itgs, 
toth arm#, or Mk e€r$4 or had fio tteth^ such an instance, if i bad 
been aequainted with it, would have superseded the neeessky of my 
experiment ; which, as it fiuled, the swject to which it refers re« 
mains to be disciMsed upon the few imperfect data which are 
currently known* 

§42. Every part of the mother possesses its oiganic spirit; 
every muscle, every bon^ every nerve, every artery, every particle, 
have their organic spirit; by it they are produced, maintained, and 
governed ; all these are possiSssed likewise by theovum. Now these 
parts of the entric organic spirit are modified in their several seats ; 
that is, where thejr produce diflerent phenomena: and their seats 
are, respectively,, fixed with precision; Or else we should' every now 
and then find toes in the stomach, nails on the forehead, liver in the 
hands» kidneys on the face, £rc. The parts then of the ^irit^ or its 
scrveral modifications, have their respective seats. 

** Let it be borne In mind in the snbseqaent discnssion that only one rakHi 
of tbis experiment can l>e concloiive : that is, if' the iifl&pring should be de<- 
llcient in ears, it will prove the derivation of the ^yram from the^recise vests 
of properties in tlie mother ; if the offspring should possess, ears, they may in 
like manner he obtained by derivation froin those undeveloped properties which 
exist in amputated surfaces and afterwards are exhibited by the prodnctioa 
of new growths. For the elneidation of this note the chapter onOrrewthli 
tobeoomaUcd. ^ 
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§ 43. Tbt teati of preperties are detMiiHncd by sl^fritbal relo^ 
tioi»8> for at fimt tin exi^lettce of propertif s is not' manifested ; tHey 
after^ar4s aasume their kkiUitiei and seats, giving rise to aggre^ 
gations and arrangeivent of matter; wbieli cbaftge is accomplisfaet 
hf the caases by wbidi tbe properties prodbctag visible elects 
«re governed. Wliea a nuNlilicatioii of tbe organic spirit bas 
aeaumed its sphere^ it exerts a funetion ; one of scferetion, for ex- 
umpie. Now this fanetion has so «3aiiy properties as are deter- 
anioed by Its velatioos with thds^ other spiritual properties with 
which it co-exists. 

§ 44. Tbe precise nature of tb€^ fuoetion which produces the 
secretion, is determined by a causation between the parts of the 
apirit»/whi^ we cm in 00 instance understand, because we are in 
no inslaiiic^ acquainted with the rektions It Invoives. The secre- 
Hoii will, b^ aecordiog to tbe function. 

• §>4^. Every secretion is enilMvnl^with precise properties; and 
^ snpne only can be said of any other production, which we may 
or.may not call a secretion. How these properties precisely, and 
IN>^ others, came to be assembled, will be as -difficult to pronounce 
j^n in one case aa in another, beoau^ in all cases there are ante- 
cedent pi^acesses of caiMation, of which we are totally uninformed ; 
jimd it ia suflleient < for the present thus to shew the correhpoo* 
dance of these processes with the gtoeral order of causation 
which they also observe. 

.^40^ Tbns then the product of a function may possess cbymi- 
^al properties, and matter of a commovi kind, and latent constitu- 
jsnts of life which may originate new'foi^ms; such a function as 
tlMs is^ dbplayed even; by the kidneys, and sometimes by tbe 
skin, ^c. whose secretioBS generate animalcules. In each part 
the function is precise, and not to be explained but by the know^ 
ledge Qf antecedent precedes. 

§ 47-, So in the ovarium, the function of this part is to produi^e 
^va* ' These ova are only a determinate constitution, the effect 
of a determinate ftioction, governed by processes of causation^ 
obeying spiritnal relations, which are antecedent. 

1 49« These ova, like any other product of a process of causae 
tion, have their identities, their causes, their relictions, their pro* 
perties, &^, some of wbieh we shall endeavour to develop. 

. i 48*. The only properties of the maternal ovum, before its 
eHwination from the ovarium, which are manifested in effects, are 
those which produce and maintain a! few organic particles. 

VM. The latent properties ofthe ovum, in this condition, am 
tt^ose which correspond with tbe parts of the organic spirit of the 
mother; and there is so ready a communication between them, 
this^ is, between the properties of the mother and those of the 
ovum, that we are inclined to snspect, as stated in our first alteraH^ 
tive, that the formation of the organic spirit of the ovum is by- a 
derivation from all tbe parts of the mother, «nd that the confluence 
of all the organic properties of the mother to the ovarium is an 

M 
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estmblished functioii, dtlierregiihir orooauiotoal; mther tlMm ftisC 
the ovooi 18 a local productioa, itMlepeiideiit of the diff«9ed 
laateriMil parts. It is difficah, wHhovt admittiiig such a suppose- 
tiooy to reconcile facts of the following khMi: 

l9t. Local hereditanr diseases. Tim aiaoHier may be affected 
with phthisis pnhDonalis (a disease perlmps not before known ki 
herfiunilj): this local tendency existing in the lungs (for such 
local tendency is necessary to the disease), is participated jb h^ 
the ovum, and the subject which is matured AtNu it may also 
have, at some period of its life, ulceration of the longs. 

2nd. The same may foe said of calculous disorders, of gout, of 
tancer, Ac 

drd. I knew a case In point of the feUownig kind: a womaft 
was constantly afflicted with intense pain in the head i it continued 
for some months, occasionaMv so severe as to produce a 'stlite'<flf 
stupefoction, sometimes to nireaten a loss of intellect, and was 
mitigated by none of the means employed for its relief. At tkik 
time ike wM ddwered of am aeepAahms fiKimt. The' pain in the 
head afterwards recurred irregularfy, and widi less violence; tfhe 
then had a child naturally formed, but subject to frequent con- 
vulsions, which threatened its life; and at mbout the thini year, at 
which time my acquaintance with the history ceases, a iataity is 
remarked which renders doubtful the future possession of good 
intellectual faculties. 

§ 51. Now these circumstances do not affi»rd absolute proof 
on the point in question; for the latent properties producing the 
hereditary diseases, might have been formed in that which was 
to constitute the ovum of the ofl&pHng, as well as in that which 
was to constitute the lungs, the brain, the kidneys, drc. ; and these 
formations might have been synchronous and independent in 
the ovum from which the mother was developed.^ The case 
of disorder of the head might have exhibited a coincidence 
euly, and not a process of causation. But, if we allow it not 
proved, that the pro()ertic8 of the ovum are derived from m 
corresponding seat of properties in the mother by these- facts» 
we must admit that the ovum, if independently formed, is 
Ibble to be modified by the organic spirit of the mother existing 
remotely; because, diseases produced by accidents, or by habits 
of living, have been participated in by the offspring, in which case 
the independent predispositions of synchronous formation seem to 
be precluded. Thus nnaia has been perpetuated, or has been 
introduced into a family, where its origin was referable to accident 
or habit; thus also gout, and consumption, which have origiaatad 
in habits of life, have been transmitted to ofisprings who have net 
eqitally subjected themselves to the same exciting causes. The 
disease in these instances wai created subsequently to the formn* 
tion of the ovum. 

S 62. In addition to these testimonies, it may also be observed, 
that the ovum has no life of its own capable of maintaiiiiiig its 
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Ui^miAUtmbea Ibe pcrcnlf dk9 the de«o«|^oiftiaii wbieb fol- 
lovrt is itfiiversaly and the ^vuin shews no more the possession of 
an independent principle than a portion of muscle or skin. As, 
however, from the death of other parts, the circulation ceases, this 
remark is less conclusive than it might have heen if deduced from 
experiments in which this objection would be fairly obviated, 
^rom however a just estimate of this , class of facts, we are war- 
xanledin presuming that , 

i 53. A communication subsists between the properties of the 
organic ^>irit of the ovum and the diffused one, occupying the 
several seats belonging to the mother, and that by this intercourse 
the former is liable to be modified. We appear warranted in pre* 
•umlngthits muob* although it should be refused to adroit the regular 
confiuencesof all parts of the maternal spirit to the ovum, in the same 
manner as properties of a defined number and nature are assembled 
in the other parts by laws equally mysterious ; as, for example, Xht 
properties whi^b constitute a sense. This latter opinion, although 
I say it is not proved, I consider as probable,"^ and shall therefore 
bestow a feyr paragraphs in its further illustration. 

§ 54. To suppose a centre which is related with all parts of the 
^ody, has in it nothing monstrous, nor, as above hinted, does it 
want the support of analogy. The faculty of speech and the 
agents of articulation are rented with all the passions, with all the 
operations of the understanding; they are even more extensively 
related, and the influences they obtain are derived from one entire 
system, of the properties of which no part of the material fabric is 
wholly destitute. Thus, the eye may witness a shipwrick (or any 
other cataslr^he); hope, anxiety, fear, horror, &c.may be succes- 
sively occasioned by this instance of vision : and as the feelings are 
modified, so also may be the voice and speech; one while an ex- 
clamation of terror, then a recital of the chances or possibilities 
of escape, then an qxplamation of horror at the conclusion of the 
tragedy, with an ensuing train of feelings, all of which might be 
expressed by the voice^ The catastrophe, or spectacle, being 
finished, the mind might fall into a series of reflections perhaps 
upon the precarious existence of man ; and the train of actions in 
which the organs of speech have been thus engaged, may termi- 
nate in a disquisition upon moral conduct, and the reasonableness 
of our expectations of a future state. The same thing in efiect 
may happen, though the. operations should have been commenced 
by the excitement of any other sense. Thus the organs of the 
voice form a centre at which the variations of an extensive system 
iMy meet^ and by which the minutest of these variations, however 
remote its origin, may be expressed. The sam^ thing happens 
with regard to the brain : and every organ i$ a centre, whose 

* The additional alternitive, expressed in the note at page 7S, is to be 
tiken into the aceointy and regarded as making only a modlncatioa of thift 
infcrtaoe. 
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distant relations. It doeft not appear therefore asduatiig too 
much 10 ihe instance before as, to admit the possibility that tht 
organic spirit of the ovum is foimed, maintained, or SKMlilied, by 
a confluence, regular or occasional, of the spiritual properties of 
the mother, existing in di^rent seats, and which properties, as 
may be demonstrated, are possessed also by the ovum. I have 
stated the evidence which refers to this topic, or as much of it as 
is apparent to me. I should be sorry to asiome more than is 
justified by it. 1 will therefore state, of the condition of the 
maternal o?um, ^smuch as appears to have been rendered probable/ 

1st. That the ovum, bef<M;e its elimination from the ovarium, 
contains properties which correspond with those whieh belong to 
the mother. ^ j^. 

2nd. That these propertiei are so combined, that they are, in 
this stage, latent 

9rd. But that these properties constitute the predisposition 
to future effects. 

4th. That the properties of the ovum are liabk to be influ* 
enccd by communicating with those of the mother. 

5th. That the life of the ovum b not independent of that of 
the mother in viviparous animals^ 

6th. That the matter of the ovum is an aggregation of no very 
complicated kind, because only a few of the properties of the 
organic spirit are exercised m this stage of its existence. 

It is affirmed, that the ovum is not perpetualed by evolution: 
but it is not decided whether the ovum is formed by derivation 
ftt>m all parts of the mother, or whether the ftitiction of the ova* 
rtum is to produce resembling properties independently of their 
difi\ised existence in the several seats; had the experiment before 
detailed succeeded, it would bave gone some way towards setting 
this point ; in the mean time the former alternative is preferred, for 
the reasons which have been just assigned. 

Among other points, stiil doubtful, it is not proved alio with 
eertaitity, whether the osseous spirit, for example (or any other), 
exists in the ovum, or whether the ovum possesses <mly properties 
which determine the future existence of an osseous spirit, through 
a series of processes and preparatory relations: if the former is 
true, then the ovum is not the foetus by reason ctpeemliar eomMna* 
tunu of its properties ; if the latter, then it is for want of pro- 
gressive causation. This however is ai question which it will be 
hereafter attempted to settle. 

Thus much for the present for the organic spirit of the ovum» 
previous to its escape fi'om the ovarium. The order of our con- 
siderations suggests^ that we shouM next speak of it in its fecun* 
dated state. 
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CHAP. Ih-^Fumdated Ovum. 



^ 1. THE mMteruoi mmm jis cQDitituted for the preservatkut 
of ifo identity in this state: ami this identity is mi^ntaiDed, IU4 
as long as life continues to reside in it ; or, 2d, until it receives ail 
extnineons influence of a peculiar kind% 

§ 2. This extraneous influence being obtained, sub coil^ tba| 
which was the maternal ovum becomes the fecundated ovum; and 
instead of a constitution di^>osed to preserve its present identity^ 
it is made one, disposed for cban^. 

§ 3. It has been matter of inquiry amons naturalists whether 
an actual contact of the ovum vnth seminal fluid is necessary for 
itslecmtdationi or, whether the commuoication of an aura subtilis^ 
from this fluid, ^o the ovnm, is sufficient for the same purpose! 
As is usual in questions of 00 importance, many experiments bav« 
been made with a view to the deciMon of these questions. Tim 
experiments are not worth comparing: the ^^rtnct/Ni/fects relating 
tol4ie question are the two following: Ist, that an ovum, in the 
human subject for example, is fecundated in the ovarium, as in tiM 
case of extra uterine fottuses; to which seat, it appears improbaT 
bie, IVoin the structure of the parts, diat the gross seminal fluid 
sbonld pienetrate. 2nd, That the ova of fishes are fecundated 
' without coition by mere contact of male semen. If the first feci 
' indicates that the ovum is fecundated without seminal contact, or 
by an emanation of its propeities, or aura subtilis, the second fed 
does not refute this conjecture, because, though an actual ooatect 
may commonly take place, yet the properties wh^ are efficient 
in (he result of this contact may be separable from the iaad to 
whioh they beloogedi or may be the emanating properties, «r 
aura subtilis just spoken of. If the argument were discussed 
minutely, much might be urged on both sides: such a discussieo 
is howiever superfluous, because, as before hinted, the question 
itself is <me of very tittle importance; fer the relation of the 
onm is not with a few gelatinous particles, but with ^ spirit 
pr vitid properties of which the visible fluid is the mere vehicle or 
medium. In this point of view, as the fluid itself can have no 
tfijMcjf, whether itdoes> or does n^t tauet the •ovum; it aeems, oq 
this account, scarcely worth while to bestow a grain of ingenuity 
in settling the alternatives. 
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f 4. The properties of the maternal ovttm, receiving the ex- 
traneous influence just mentioned, commence the processes which 
terminate in the estahlishroent of foetal life. As tke maternal 
ovum was indisposed for these processes previously to fecunda^ 
tion, so they must be considered as the result of a e4mttitmimm 
which takes place in the ovum. 

§ 5. As it is proved that the material and chymical parts of 
the ovum are not the governing but the governed,* so the con- 
ititution which takes place, sub eoitu, and which produces the 
changes hinted at, respects the properties of the m'genie §pmi oi 
the ovum, and not its material alliances. 

§ 6. It has been said that the properties of the maternal ovnm 
correspond either identically, or predisponently, with those of the 
mother; the proofs of which are chiefly rested upon the fottowing 
description of iacts: 

1st. The offspring of a black man and a white woman is a 
Buihtto. 

2nd. The ofispring of a horse and an ass is a mole, ^c. 
Examples of this kind are familiar and the law obtains as ^r as 
the procreative intercourse between varieties of the same species 
k known to take place. 

§ 7. Hence it appears, that as much as has been remarked of 
the properties of the maternal ovum may also be said of the semi- 
nal constitution, viz. that this likewise contains an organic spirit; 
tiiat this organic spirit is, like the' maternal ovum, indisposed for 
the changes which end in foetal life ; that it exhibits in its ma- 
terial aggregation but few properties; that it has many latent 
ones, which correspond either identically, or predisponently, with 
those of the subject in which it resides; that these latent proper- 
ties are in peculiar combination, &c. A parity of laws may be 
remarked between the seminal production and the maternal 
ovam, because these laws are deduced, with but few exceptions^ 
and those of no great importance, from the same facts. 

§ 8. But this subject, viz. the fecundated ovum, brii^ bs to a 
question which, in speaking of the maternal ovum, it would have 
been anticipating the subject to have discussed fully. The ques- 
tion is, wl^ether the identical m'gume properties of the parent 
reside in the ovum? or, whether its properties are only a predis- 
position to those of the mother, existing in the several structures? 
The same question, in the other case, may be l^«nferred to the 
cause of fecundation. 

§ 9. This question must be determined by our principles of 
causation. The properties, whether of the maternal ovum, or of 
the seminal fluid, never singly commepoe the processea which 
end in frntal life. It appears, therefore, probable that the pro* 
creative rudiments, respectively, furnish only one stage of predis* 
position towards the properties which fonaboae, muscle, dro*; but 

• Book Second, Chapter I. 
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this h not to b^ pcitltivefj assented, because iht hiftetivhy of time 
properties may be exf^lained by a peculili'r state 6f eombitiatiaif» 
which it may be one effect of fecandatio^ to dissolve. 

§ 10. If tbe ptoperties contained in the- bilternal ovum aUS 
th^se of the cause of feciD^datron w^re preci^ly the same, it il 
obvf«i>tfs that no^ehange, save that i^f inerHneitt/could Insult frott 
th^h- combination. Bat other chiinges do result from it, jlnd those 
of the most complicated kind: it is therefoi^ equally obvious tbit 
• condition of th^ef irtKliBli^ilts takes place upon their nw^tm^ 
which was not previous to their union, and that this lirdcess is 
one of causatbn/ which has b^eb saiid to be the comttinatien of 
differentials; ^, m other words, sbmething is suppti^ t6 this 
ovum which it itm^ed, io x^mmet^&the processes which end ki 
foetal Hfb; and som^thih^ is Applied by the oviim to the seminal 
natter, #hich it Wanted in order to coikiRience the same process^ 
these, singly, nbt being constituted for such an end. 

^ 11. Thus 'tfkefl v^ see that iU order toMe!3tbibit the state of 
IVetal life, ^t Which period, and stibsequ^ntly, the resemblance of 
properties to those of the parent is also exhibited, it is necessary 
that something different should mutually be supplied. Wheth^ 
this difference, this process of constitution, belongs to aH tite 
parts of the spirit, or only to some of them, is a question to be 
examined. 

^ 12. As the offspHng from a male and female, of vaneties of 
a species, is found to be modified in all its parts; as the develop* 
ment of the bones, &c. in the mule, is not the saime as either m 
the horse or in the ass; as every difference in the progehhors is 
expressed by a corresponding difference or modiBcatioh in the 
offspring ; and as progtessive causation in a body which is tiol 
exposed to adequate external causes, consists only iii the deveiop- 
ment or changes of combinations of properties already p09»9mt^ 
or latent; so we must conclode that the procreative rudiments on 
either side contain all the properties of their originals ; and timi 
as the offspring affords evidence of the possession of no other pto* 
perties, but those which do agree with those of the originals, so 
we must consider the change which occurs in the ovum, nth eidti, 
as the efiect of the combination of the differentials, which in every 
ease appear to a greater or lesser extent in the progenitors. 

4 18. It is then that process of constitution which takes plaoe 
in the ovnm by the mixture of the properties of its organic spirit 
with those of the male, which gives activity to the former, and 
Inakes them commence the processes which terminate in fcetal 
life. But whether all the differeotials concur in this effect, or 
whether the activity of the ovum is produced only by a relation of 
agency subsisting bifttween the properties agreeing in either sex 
with the generative organs (which are perhaps the only fixed and 
constant differentials)^ is a point which cannot be decided, because 
the difference is not confined to these organs, but might pervade 
(irregularly, in the several examples) all parts of the constilutiomi, 
respeetivtlyy of the male tnd femato. 
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( 14. Tbere are looe properties of the oi^gaaie spirit (mitei 
tike pripcipttl part of them\ which are commoD both to the male 
and female: ^se mnj be called perfect resemblances; there are 
others which are.diffeveot, or their efficient unioo is different, 
tfaoQgh beariag a resemblaioce in some r^p^cts; and there, are 
others which bear noobYioos similitude. These properti^ in the 
parents reside^ according to the restrictions and alternatives her 
foffe proposed, one set in the maternal ovaip, and the other in the 
seiiinal flnid» and it is in these prodoctiop^ that we are now caUeij 
npon to consider them* 

i 1§« The instances of the first, viz. those ofperfect resemblance, 
an found in the properties which develop common identics|l sq%- 
staocesy as bone» bfain,. muscle, &c. in which the pr^^i^Vs 
derived from boUi parents agree perfectly to a certain extc^t^ 
those id the second, vli^ where there is agreement in ^ genei:;^ 
character, but difference .in some respects; as in the allied pr^ 
perties with the common ones just mentioned, which modify the 
develop«nent of bone, brain, musele, Ssc^; tho^e of the thinC via. 
properties that are totally differential, as those which develop the 
<Hftans of generation and those which supply, ai^ either side, the 
se^l. of hereditary disease. 

f 1^* These properties on both rides are relfi^ted according to 
^iritual laws. Bu^ in general agreement with the laws of causs^- 
tioBytbey may be 4^1ass^ under three heads: 1st, properties of 
a^egation: these include the perfect resemblances; 2Qd, pro- 
pertiet of constitution, as where differentials unite and modify 
each other; and,; drd, properties differential, holding with regard 
la the others neither the relation of aggregation nor that of coo- 
stitutioi^ but which preserve singly their own natures. 

S 17* It has been said that these rudiments of the future ani^ 
aud contain the properties which afterwards produce bone, &c. 
that* is, that tb^se properties are, not conferred from without. 
Bi^ a question was started at the same time. viz. whether these 
are precisely' the properties which are to form bone, &c. or 
whether they are only predisponeot, apd made perfect by ex^ 
ttmal relations* It was also said the former would be pi:esuine4 
upon to a certain extent, and I now repeat more fully the groun4 
of that presumption. The fecundated ovum of an oviparouf 
animal is consi^d perhaps to a dunghill or the sand; it obtains 
here no accession of properties exc^j^t heat, and a series of iii|er« 
9al<;hanges take place, which tenpiinsite in the formation of the 
textores, &c« of the foetafl, which are, in their nat,ure, nearly thos# 
/ of the adult. Now if a property to form muscle, another skiuj 
another bone, another stomaeh, <&c. existed merely in %]^redup&nmt 
9t4Ue in the feaindeted ovum: that is, not the perffict prop^t$f, ^ 
deficient identity, this one causey vrz, heat, could not supply to all 
the deficient properties those differentials, agireeing in number, 
which would render each perfect For this would h^ to suppose 
what iodbed is possible a^ccording to the laws of causation, but of 
which we have no single instanoe; it would be to suppose that 
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calof if is <»pa|>h^.pf an analysis, bvcombinatiiHi witli an pvum» 
into a thousand constituent pro{>ehies^ each of ^liibh iirtkde^il|ir 
specific constitution. But we cadnbt indulge fKis Sapp6si1i(m to 
any extent, because we find that instead of being broken* <l6wti 
'into all those constituents by which, according to onr pr!6chlle 
of causation, it foould ceiud to he heat: instead of this, vTe iliid 
that U pervades all parts in its otc^ form, and has no other pcf- 
ceptible agency than that of increasing the temperature of the 
'ovum, thus operating by a general relation) and preserving its 
entire nature, and not by a relation subsisting between its analyseil 
'^prpp^rties and! those of the ovum. 

^j'la.' But these proofs being, as thus stated, not unexceptiod- 
^ble^ even with respect to our^aws of causation, it is right before 
i^e admit' an inference from them to scrutinize the matter a liftfe 
. deeper. It is said in the last paragraph that heat cannot preserve 
Its own identity, and produce a gk'eat variety of effects by a true 
prA^ess of causation; that is, by supplying the. respective tMoiH 
which are necessary to different effects. But this obseiVation holds 
copd only of the operation of heat upon' Substances which preserve 
, their' identity, or which maintain the unity of' their <^bnstihilidii 
.urKfer its influence ; in such, their n^tiite is still preserved, their 
'^J^'mperature only is raisied, and is hot applicable to compounid sub- 
stances, or those disposed to separate thkit cbnstituents, ambtig 
wbi<:h the ovum may be reckoned as one; in thesie latter,, heat, WHIi- 
o^t ceasing to be recognizable, may have sffveral reldtibhsivith con- 
stituents^ and produce several effect^.' Thusi^ "as familiar exnmfH&Ht 
heat may deliquate wax, which will still reniain'the same in conUfi^ 
tution, though rendered fluid by its com biniit ion with heat; or It 
may fuse different ; metals, or ignite a combustible sqbstahee, br 
deprive a fluid apparently homogeneous of its kpiHt, or Its oil,'&c.; 
that is, it will atford to each of these substances (which are dissiitii- 
lar) an ligent ty which they are respectively t&ttdffiW. In fewer 
words, as; long as heat preserves its own natore,'the'*divershy of Its 
effects result, not from the analysis of its owii 'Cdnrstituent^, Mit 
from the ^uper^dditipn of one common property to several prop^- 
^.lies. The relations of heat 'ak-^ various, bUt'ih iin homogeneons 
' substance, or oh one neither kn^lysed nor di^sible, it produces oidy 
a'single effect, which is to ^aise its teUipeniture. As the qtiestibn 

er the properties in ft, which iire 
^^ », are pre-oi^ponent to; or identical 

i form the textures, as' this Is "Ale 
at the afetiihent dtfed in the Ik^t 
le it, because hi^at still retalt|iit| *]ts 
versified pre^di^ponent propMi^i^ of 
i all deficient, in order to bifcMne 

: determined^ k^these fadx; '^nd as 
,its determination appears to be of some importance. It is proper to 
itMOect 'facts tHTanMler hind, wWch bn$ abo*relata*IVini the 
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i teMpfratvic oi 
wme device «|ttoi 

iP0f€4iii6difpp9Cot» wa 

ideqtitkiy it m€nid «| 
.jImmiIiI tboilMiBac 
rtttiBiaate is tealfni 

if tibe propertiet did 
.tint if, (dHMcftjoi 
^MiCVNn^fsii^ and if h 
^rwietie^ JhiI tliote of 
.)lipypgyy|ii|ie of iood) 
^«ire. i^biaf feitber 

Miri exi^^oce. 

^^ f ;20. Bvt tbb b nc^ tte^ 
jif^nmrjr to tbe cod of ib^ e] 
p#i«table to iofari, flb9t heal d<»es 
.bgr topplynig m^cavie, inwhk^ 
JK^Cf.indmd^l caontioo, bi 
yipawlaitii the. seriet of, pim^ 
'^v^ifitftiea wJiicb are i^renVip fbeovniii^ , ^ . 
., . |SL Thiia tlifmiD, ^^mi^ra of 0it i. ^.^^^ 
jwjr b^^MetoiDed aa brobfibie that au the profMnmt of i& lotl^ 
.pmnal a^.poHMSCQ tof tlie 'o?uid; that itf diai^ges m thii^ lif 
iMOibioatioiii^ anoiyf tbdKt.propertjet, inberent prdo^sies'blf ^Jtttih 

iKNi^whiob wear^roitb>rfocoos^ 

|:22. TkP a^ttlefDi^ ovani by fecondatioD ii 

afcoM itage.of pi(le-d»po>ition^fQwards fce^ 1 
YJMfties are lOfraMed hy the acqinsitjofi of the di 
.<al i I)»,l)^ 13« ^cX and itt acting properties i 
. the poaiige.of combiiiatioii whieh the profteHfei 

luuterco* . . . 

, , (23. Ilbeaiiiie of fecundatioh" Whites ttie taiiki'^^TP^^'ol 
f^ the ipatenial <»viini actiYe; .,it bnitet its own propenies^^^MA 
. tbeip, am^ loey proceed in a series of chaii^ accoidibg WtliJ^ 

apirititial rc^*^' — ^ 

.^thaohatti 



,i|ivohed ii 
chaqg^W 

I will fa 

f2h.' 

«* AbftMhoiitlaB rcftiaprioeiiially to jfatore inUroil dtsngcs hy 
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is tbe ntenif (mofomf (he ovum f o be a mere nidus of no tsp^iAt 
propertief, capable onlj of toberitiof what is imparted to it), for 
then tbepbcenta would stand aj;ood chance of being tbe fietiis, and 
m polypus would inevitably put in for the same honour. Besides, the 
IMToperties of the ee$ue of feevndatum^x^ found to be con fen^ 
upon tbe ovum, which are alone suftcient to establish its character 
as something more thaii a mere nidus, into which the properties 
which it afterwards exhibits aregraduallj transliised; for the inter- 
course between the orum and the male ^as ^eased with the act of 
fecundation. 

§ 30. Having now to speak of the influence which the spirit 
exerts on the grosser matermls of the ovuin, in the course of its 
progress to the next stage of Its existence, it is proper that we 
should examme, in the first place, by what kind of relation spirit is 
able to produce those efiects upon matter which have b^en all 
along attributed to it. 

§ 31. The spirit has been said to be identified by its properties, 
by the causes which make it, and which .then extend their opera- 
tioifs \o things subjected to them, and with which they are allied. 
.We will first connect the question with spme general iastances of 
constitution, of which process tbe one we are consideribg is, among 
others, an example. Why does the ink with which I write adhere 
to the paper, and why would it not adhere to it if the paper were 
oiled t Why does an acid combine with an alkali and make a 
;peutral salt? Why do vegetables derive nourishment from the 
earth and not froni stonpl Why does the needle follow the load* 
•tone, or a man feed upon beeft It miist be answered, fit>m the 
jTorce of causes.' All these are efiects, to which causes imper; 
existence, forcing existence. But the name of this process will be 
inquired for: and surely it will be said the mode of causation is 
, not the save in this confusion of examples. We will return to the 
examples and ascertain this point. 

§ 32. Why does the ink adhere to the paper, &c.l it will be 
said,» by ap attraction of some sort or other ; and when it is oiled 
why does the ink rim o^ because there is no attraction, but rather 
a repiilslon; arid why does an acid' unite with an alkali, &c.? b^ 
cause therj» is an attraction among the 'minute particles, so that thev 
are intermixed, past individual fecoghitibnl'And the other instances, 

and the inan and the beef, &c.1 
ad whaf Is this attraction^ a ten- 
f, of whrcb there are paribus de* 
I is' only one word| and expres^ 

endency of thipes to contact, mix- 

inciple; ,is it the same m all in-* 

gs that are joined together 8|;ree» 

jbowewdiffertnMhw mig|j|heel^ in being joined together; so *fiir 

the, effect is aiike.^ Sb all t'hiiigs'in the world eorttf; but because they 

'iave this quality; bl-'^Mtiiii edn^mbn/itdoestoikfdlld^^atdrtte 
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br jiiiikHbh Iff file dthcr; ate precisdy t^e ^^tne, or produced by tlve 
same causes, 10 the several examples. .' 

§ 94. But,' sofaf a6 the efect Is l^iun^on, the initances, how* 
•ver various their other properties might he, will be fouud to hat^ 
some common cause. Thus, a hprse exists, and so does a tTt€i 
but the causes which make the existence of the horse are not thoa^ 
which make the existence of the tree; they are both examples of 
existipupe, and the causes which produce mere existence are tbe 
same; that is, they fire in both mtfenc^f* The same may be said 
of the union of substances: difierept substances furnish alike inf- 
stances 6f the unioq of substances. If it be asked what is there in 
common in the cause of union? it must be replied, a property in 
the things united, the force of which is to produce their union. As 
'the effect, viz. an union of substances, is common in all the 
exafAples, so also must the cause of the esmmqn effect be in all ^ases 
identtcai. fn oppositibit to this view, it may be ur^d, if the princi- 
ple of union is identical in all cases, election among substances h 
precluded, wbereas the fact is otherwise ; for the substances which 
do unite are found to entertain^ with respect to each other^ a par- 
ticular and not a comition or general relation. From this particu« 
lar relatiop ii^ay be explained, why a property, to a certain exteut 
^identical, in all the instances of union, gives rise to examples of 
specific election. The property which produces the union of sub* 
itancii^s isnomore elementary than any other agent, or form of 
existence, but, like every thing else, h constituted; one reason theii 
why ^me substances are dbposed to unite witb others, but not with 
' all, is that the causes of union exist variously in substances, and thie 
principle of union is thus formed only when the agreement of its 
causes contained in the substances respectively subsists, so as to ideil-: 
tify the property, by supplying its causes in a way conformable witb 
the qniversal law of causation. Another reason wby some substancea 
are disposed to unite with pthe;^, and not -with all, may be found 
in the modiJication to which the Causes of union, existing in different 
' ^ubstauces, are liable in common with all other causes. Hence it 
'appears that the property of unibu nmong substances Is Identical, 
so £ir fis thie effect is common; that the difference of the princifrfia 
Is expressed in the obvious modificaitions illustrated in the examples; 
that 0ie specific elections among substances depend first upon the 
' concurrence of the causes contained in tlie substances to form the 
cfommon |m>perty of nirion; and, second, upon a similar agreemeitt 
' or coj^rrence of caused when these causes are modified by alHefl 
agents, resulting trom particular and more complex relations. 

* § 3i5>. The varieties or tnodificatioDB of the principle of nnioii 
are grossly classed in books under the titles, ** gravitation, simple 
. attraction, att^ction of cohesion, ^c." But the varieties, 'ormodi** 
;.fications of ^identity in the &L\iiks of union, which are included in 
'; thbclassifidilion^ are perfaapsi endless. - The diymists havenidi-> 
•catectiSDotiiii^ dim ef tkM^ tfUtin^ ngcnciesi agre^ witb anotkuiir 
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hy the term " affimty. 

«I)ich matter is re^^i;^d. l^at properties, i^ot koQimi ^ niate|i^ 



4ir &lliiig under the flasjies of pt^oiistry, are capable of miQ^ifj[|o| 
l^ch other (wiiieh 11 the. beat test of a perfect onigii ai9pp|[ ^sA- 
f^oeei); ainl thif Is qo more tb^ we ^jiserve evqi of cbyii)ifP|i| si^^ 
If^pces, for ID theq) properties moai^ each other« which are a^ithef 
i^pible, visiblei ^p. w^i endowed with an^ iaeultj, bj w1>^ tfajB 
llelief of a materifil pr^sepce is made to aFUf> «|i Wf^yt% udioqs (^ 
the g»|eQ^s or^ otJ^r peculiar prppertieii wb^ are siiperf|d4^ tp 
||ie material substances of cbyinistry. 

§ 87. But, to avoid .a q|vil about words, w^ will not snj J^t 
Hiese properties xsix^ vn{ie» or cpmbipe; words ^^t may be 9|id t(> 
jppplv only to things that are extended, but ipre will merely say ^M 
yi% find to be the case, iyi. that properties, differenjt f9r|ps j^ 
^C|dstepce, pay modify each pther> and if the Xtxv^^ '' tlv^ ^iji^iji f|f 
iiiese properties, their combioatipps, UcT should % her^fter jaa^ft. 
jt is now defined upon what conditions, and they mpst |^ ^W^ 
to pasf by favour, they being founded upon an anaU>|jji^n|^u iM 
Home respects may be thop^ np^ unexceptippa^. ^P ^^W 
lll^n to our affinities, 

§ as. Among oUiw relatiopi^ properties ha?^ ope with Jf^\^x^ 
by which matter tends to an nqipn with prpp^rtiiti: and ibi; it j9)9J 
do though already reitraiopd l^y fpnue ppwer pf ppipp, provided |^ 
|ait be the weakest, af we Wy* Tbi« kl^v is illustrated by a tb^j^i- 
fapd ipstances in cbyi^istiy ; it is also illustrated by the pbepppMimi 




il^ blood into its yesfeM, pltbpugh its textjafe ^ pio^ser^rej^t !^4 Its 
.cbypiical constitutiop is npt yet decopipoiifed* |p ^ W\li^ ^f- 

pairtpient, I call the properties bipted at, for the sake of di|itrq9ti09, 

Ritual pr^pertifif and tbeir pxextion in j^piJi instane^s a^ act 
.pfafiinity. 

§ 3&. Tbe eyidcttce of the fes^nt^n 

to those displayed in chyniistry, is fpun< 

imalogy (with .i^hipli alone ijve ought to 
furnished n prioru The ^ct in ail ii 

If^ent causes of upjpn pr leparptiop, by 

These cpuyp^ m^y dtjffer, m^ the relatip^ 
.Htfited the grpiwd* upon yi^\\ IJjifB ^rn 

.Wftal ispijoapt by it, )ire me,pf4,ftp^i?^ 
.flisignpd .to its agcpfjy. 

§ 40. FecunriJatipn, it .bfis bw^ii?!^. A^fB^ V^^WW^^} P* 

•jdIo ihree classes* . This ^ia«"^^*«*«f>ti lyn madf ■ aa. r — — '«»o'- 
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^lli^^%if|j m ^\y 4yMftl€< bitfMHal/^. btobd, so mit ^l|( 
uodergo previous changes amoog tbemsc' 

"luiiiTRniBi veiifSy Tir '■iiieivs* ns ^nnsc 'm * 

iiiM toT ********** tiri# iViiri>iit''fc%yiiittiTftiiiili'iit *>rirtl ' '^■^ 
i>uiiJV.i|UQiii.i« ui lAuciMiiOu ^imsencstii' csoi 

wDirxMBtaMnved' T^'tiIc' HnKieilce ^w Tire xniww vi a«^vwuu«uuii* 
-HMttCf. #«Hlli Has >WIM -AffliiMI, llMfmud k'mby r>\mL ^£ 



^MiM7>>i)r, MMfl k\tti'-mAi!>t4 HMfWMll 'W^.thilv. U 'irill^ 
"fHlMd M>iM^U%teHrMiflilnifMMi Mi«ln;ftrWitMft'tfibl»riliti- 

' llhW» llM.I MM IItlWaM ca .'WilWf'lilfll be fb^cl^^l 'inia ^ttkyai 
"Vma^ MVMKpofMlrrito tfticli 1iAi«i«*Mid iiUt^^h Hit ofmc 

Mdiun of the oisnie spirit, to tlie^i|^<itiiili',i%*tB]fli3gi(tbr 
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■Mtensil n\\huK€8. It k dMfailf U^ joj irben the propej:Mc» of t^ 
^pifit are dnoged by tlat htter m mi w ; but Ve vmy iofer that the 
ctfiyoiDed rcsiilt^ the idmtitj mtaHMmfd in the^ l»st jwrafTapb, «l- 
vajff fufierm from tbe M§mey ol » came whose dirent./elatii^. is 
with cither*. This matter friU; an another pla^ . be ^ore ^^(1/ 

ftated- , ' - • . 

i 40. , What 4hc; piedfe <»der of tbe lormation <rf thefKirts of , th^ 
(Qfmm if, cannot b^^aMcrltd; baft of this we aiaj be assuffd^ that 
Uiere is always » perfect afreenent in th^aeHagfrof^ti^ziot 
example^ a hu-ge b)oo4*vessel would not be ;^44fP^ formed filM 
with blood, set in brisk motion by a ?is a ^fffh \ilAm ^uq^ a qoi»- 

^,|inoity of tube was estubli^i^* ^ to prQvid!9;«|ga|j|p^t itiii^tfi^Mat^ff. 

^ i 50u.Tbe gr^ual fifirpadiW^/^C tbe;^tur«A,tCQn]f9ipoudswj4& 
ihe gnuhial dev^V>P<imt o|,tbe.«ctiQg^Qpertiei^;» f^fiUf^^g^m^ 
already coiistnic|ed^ coacurS'ifritb t^propcrti^iof li^ tjjutisA^t 

, itself productiff of an. incitase, of orf;iuiizatio«ir. It Jus M^en at- 
temptecl b^ some to exphMn.ibe orisniaation of.^ ^Vp^t fijf f^ffh' 
posmg originally some^suebaMvqpWfn^lter as si Jnb^ GfinUiniqg ji 
fluid and situated in a bed of; some sort of jeUy, or ^^J ^^^ ^^se, 
without the inheritance, pfi any of ^ose pecaUay: psop^^ lYt^wk 

^coostitnte life. ..■ ^. ,u ...,. : Km ..;• 

§ 51. We w^ll i|llow the f ilstence of 4uch ji Ufk^p^^W^ wfll ^ven 
suppose it to be organized, no. maUer how,^ we wiUe^ffivgraot th^it jt 

. contaiiublood»ooBia|terfiMHPMvhence4€sii|cd; we w^l^v^ s^tow that 

.'.it has a (acuitv of pulsation, .witbout^.being scpupoj^iis^a^bout how^^t 
came by this racuhy of n^satknis- we will grpnt ^ appai:atus of this 

.sort, and then Lwouldaik'What is it capgUe of doing|.,,Why §impjy 

. this: ifthetubeisopenattb^fafepdA^itwould»byitsfi|C9ltyofcontnM> 

^ tioo, very.readily and sA once^evp^d jUie blood itcqnt2^nl^ and as ao 
source ' is iniafi;ined by which m9t«, blood is poured, 4ptoJt, there is 

. an end of the PMsiu^ss; pjr, if npre .bipod '^ pour^,^to it, why i^s 
faculty of contraction will expel it, and theendsof itsoperirtjioqsareto 

^^eqeive, and to expel., But supposing that the tuh« is dosed at one 
end| I/'tli\efaculty-of cofitro^tiao were n^tstroqg enough io ruptufe 

' the tube (by which it w^uUtbe-ip tbe condition jast 4ei|cribed), why 

^ then the resistfince wouM otrfBjrcoime the faculty of i^otraction,.^od 
the advantage of this, poplulatum would be entirely lost, which 
would be a great pity, i^iasmucb as the future fetus wpiUd r^i^i^n 

, a. mere tube with, soi^ie coagulated blood init; ^^.fis ^Sjil^ 
things indgpendei^ of a vital. pripciple have s^ great ti^dency*;}o 
decQmpQsition,^ , P^r putting t^ibiQ, blood and a}T, . would ^tan^ i a 
▼cry good chance of.r^tiirnii|g:tpits elementaqF dust, Jb^fore it 

, would have npade eny prpgri^s jn the wprk of fc^ta^iz^Mfn.v > And aa 
the argument would jip^ bil iipproved by siiypp(Q«iag,;fijre nundisd 

..such tubfSirinft^.pf pneyWiblch w^uld, be su|>pQsing as.mttcb|M 
we reasonably c^ suppose,. Isay^^as tbe muftipUcation. of tu^s 
does not improve, tb^ force. of thfSjiifpiment^tfff; ^I^M tOi trouble 
.o^setvepnpinrl^tfiboirtiU r ,., ^< , ,;^.. . ^,i, , , J;:.;.,,a 
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$ M. But if it «bottM '^ be fcqaiired to shew that tin growth 
of the foetus is not a mere development of the same system of. 
organization existing in miniature as that which is afterwards mani- 
fested, if it should be required to prove tbb,.we shall not be dis*. 
appointed if we rest the proof on the following grounds. The otf«. 
spring in every instance of connection between varieties of a species^ 
jMirtakes as much of the oiganization of the .male as of the feroale^t 
How, I would ask, comes this miitMre of organization? There, ia 
no union of organization between the maternal ovum and the cause 
of fecundation ; and if there were such an union, the mere tej^tures,. 
independent of a principle of life, on either side, would tend to 
decomposition. So that, it Js necessary we should admit the or* 
ganization, which resembles in t^e oflspring that of the male pro* 
genitor at least, to be accomplished by the force of properties which 
are distinct from organization. Further, there is no apparent 
nucleus of organization in the first stages of the human foetus ; it ia 
la mere cloud : and if there is supposed organization here, it will 
scarcely be supposed in the male semen ; and if there were organiza- 
tion in both, it would be altogether inefficient> but for the govern* 
ooent of the properties of life. Enough of this. 

§ 53. The agreement or harmony spoken of (at § 49) wiU be 
more happy in its success, and less objectionable, by reason thai 
there is nothing in it, no agency supposed, which has not been' 
demonstrated a priori^ . * 

§ 54. Without seeking for additional proofs, we nave only to 
recollect tliose which have already been adduced in^ , nuroeit>us 
paragraphs; where the total inefficacy of the organic materials^ 
their tendency, &c. independent of the properties of a princi* 
pie of life, have been stated; and in which also it has been 
shewn that the sensible materials are Is^id down by the force of an 
affinity, which subsists between them and spiritual properties, pre-> 
existent, which have respectively assumed their spheres, and act in 
them accordingly. From this principle it is to be inferred that the 
mode of organization is as follows. 

§ 55. A combined organic spirit, subsequently to fecundation, 
begins then to separate its properties; those whose adinity is to 
form the heart, are not at once perfect relative identities, but be<r 
come such by many preparatory changes. Changes of the same 
kind are taking place in the organic spirit destined to form the 
other parts. Matter is aggregated according to thg ttajtes of th^ 
principle in its different seats, each change bringing the coustitur 
tion nearer and nearer to the condition of foetal existence. While 
one set of properties are engaged in the preparatory changes necesr 
sary to the formation of the heart, others are occupied in the sam^ 
way with respect to the blood-vessels. Change succeeds to change; 
all the properties working with each other, and preserving their triie 
relations in every stage; until, finally, a permanent formation b at- 
tained, and the foetus, hitherto living like a vegetable, derivmg the 
iBatttials of growth by a root, eonaected with a ^ur^ of nutrition, 
o 
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i^ by tbe force of its caoses made hfdepeddeiit of its origitiaf, iuad 
cSipable of another stage of ]if^« \ 

§ 56. It win be found that this enumeration of changes agrees 
with the changes which we o^i^rvf : None of these textures are* 
at once perfected. As the textures are what' the propei'ti^s d 
the organic spirit malce thetit, so we infer from these hrinta'fioiii of 
the materials previous 'matatt6ns of the llting priociple/and' ihese 
are the mo^t satisfJEurtory grounds of the inference. ' 

' § 67. The harmony ol functions too is preservifd in the same 
way in all the stages of existence ;= it is preserved by internaf >ela-' 
tlbns/wbicl^ dnl^ illustrate a principle of cassation; stated at 
§'88, &c. Chap.'iii. Bbok 1. The relations of the ovum u^ith'the' 
iftother, during the uterine conned^o^is; are next to be considered.' 

§58. The' 'ovum having passed fhroiigh the Fallopian tube 
into the uteriis; speedily acquires in attachment to this viscus, 
t^ which ap intercourse i$ still maintained b'etweeh the mother 
fhid the offspring. * It b not necessary, ^s has been before shewn, 
that any properties of the organic ^i^t should be conferred by 
the mother on the ovum at (his stage. This conclusion is princi- 
pally deduced from the phenomena ofthe cnistaceotis ova/ which 
are developed into the future anhnsfl without any vascalar inter- 
ebui^se with the mother, or, in some'iustaikces, witboiit aiiintei*- 
course of any other kind, bietween the periods of theit escape' 
from the ovaducts and their final maturation. ' ./ 

* § 59: But althoUjgh it is not necessary that the ovum shotild ac- 
^ire thie vital properties in the stage we are considering, yet the 
connectidh. between the ovum and the hiother is such that it cannot, 
during tliis period, be dissolved Without a cessation of thephenoi 
niena which characterize the living principle in the ovum. We 
find, also, that an arrangement, very similar, obtains with respect 
to the crustaceous ova: thus, if the temperature of an eg^ is not 
pretty equally maintained, or if a sufficient degree of -neat i^ 
withheld during the periods of incubation, (be embryo, whatever 
its present organization might be, dies. The facts, thus indicated, 
appear to give the sanction of probability to (he following infer- 
ence, which is also supJ3orted by other facts to be stated subsC'* 
quently, viz. 

§ 60. As soon as the organic spirit of the ovum has ceased tq 
be a constitution of properties at rest; as soon as the ovum^ha^ 
commenced the' actions characteristic of life ; that then it is, froni 
the force of^ its own causes, disposed fbr death, or a returb to its 
separated constituents. It has been i^nainthr said that ** life is si 
forced state.'^ I am disposed to say of it. with less ^uafjhtness, that 
it is a constitution disposed to change its form; that its present form 
is maintained by certain agents, in the usual Way of causatibti ; 
and that its changes also are acco^npiished accoraing to the ^ame 
general law. The organic spirit itself tends to change' fts.'fbrm, 
and the textures follow its fate; such is the force^df internal 
caused: the force of ^ome winch are ^^hui/ is to preserve tKe^ 
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perio^ of foeitab'zation^ ivhich Bugqt be calleq the -uterine perioil, 
it is oui: present, business t(> sa\ wb^t tare ibi agents wbich inaiiw 
tain the; living; condition^ and the eoum^r^tion will not be tedious^ 

§61. It is necessary tbat the fo&tus shonkl i obtain, from the 
mother a fluid, which is eith^, bl<¥^* ^^ else convertible int^ 
blood, by the feetal system. Th^ oifSce oft this Mood is inferred 
in the case of the fodtns in. uterQ,in part, from, the. kno^n^ uses of 
i{^ in the subsequent . periods , of . life ; but principally from tht 
consequences, such as. the extinction c^ life* &c. in the foetus^ 
frc|m an obstructed supply^ , It is hence believed that blood is th« 
exterfial, u^ich pt onc^. maintains » the ^liybg state of the, spirit^ 
and furnishes the material^ of the structures. . *. ^ 

§62. [The fcetus ju utero is, also necessarily exposed toap ele^ 
vated temperature; whether it is uiere heat, irot)arted from tb^ 
dioublesoufc^, viz. from the bloody and from the uterine parieties 
wjijch. supports tlie /mug' principle in its preparatory cl^anges; 
or whether, in the hun^anovum, this effect is dependent upon cerr 
tain congenial , and adapted prfipe^ties of . blood ; is a questioif 
upon which y^e m\i not assert peyemptorjly^ at any rate until w<^ 
have recoUejcted so^ie circumstances of analog^. - 

§63^. The. crpstaceous oiruiPk contains the substance,. which 
supplies tb^ n^aterials of grow t^;, so. far. it resembles blood in th^ 
other cfi§e:, tl^is substance h ttof^capablecxfcomin^ticing (although 
It has the pfop^rtie^ of blood) the processes of life, which are 
begun and maintained by , heat. " , 

\ . § 64.. Tbe ri^latipos tfaenf which we ^re considering, iu respect 
to the crustaceous,«ovum^«are as f^Uow; ,1st, the substauce 'which 
furnishes the materials of growth caq. neither begin the^c^tions nor 
maintain the properties of life ; 2nd, heat is capable of beginning 
and maintaining these processes; 3rd; if, as is proved; by many 
familiar facts, tbiejmaferi^i, vj%.,fhat which performs the office .of 
blood, were wit hdra^yq* theii Jieat could not maintain' the pro* 
cesses 'of Ufe; 4ihf neitii^r jh^t^ nor blood, the, vital principle 
being extinct, ar^ capable or. supporting the proces^e3 of life, or 
pf renewing tb^ when, |h^,have,ceased. 

,. §,6^ It fpUpws, tbeirefore^ from the facts in the last paragraph 
and.otber preceding ones, 1st, that in the cru^taceous pvum a 
j^ujescentj (quiescent . from the state of combination of its pro« 
pertiea) org^ic spirit mMst exist in the first place ; 2ih1, that 
beat makes its properties active; 3rd, that their actions ai^ after- 
jVffirds p^j^^rv^d, and continued in a series of changes by the con. 
jq^q^f] ii^flufnce, or energy, or causes, of the organic, spirit, of heat* 
aad of tbe. properties allied with the material of growth. 
,r f § 66* In the uterine ovum of viviparous animals,, we have more 
4i(iicolty in discovering what share heat has in its growth, because 
jbere.isnot, as in the oviparous animals, a state of^ rest in th^ 
]poi|^tit(|ijents of the ovum for any length of tio^, subsequent to 
IJ^imdalioOt B^t w^ ju^ei from tbe indi^j^eusability of bisj^ 
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(though difTerentl J obtained) in the after-periods of life to the 
eontioaance of vital processes, and from the extinction of life 
by a degree of cold which the internal calorific powers are inade- 
quate to resist, that the influence of heat is truly essential to these 
Jprocesses : and if this is a genuine relation between heat and the 
agent of life, we appear justified in assigning such relation during 
all the stages of the uterine ovum. 

§ 67. In addition to what we observe of the actual relation ^f 
beat with life in the maturer periods of human existence, we have 
the evidence of ai^alogy tending to the same point, derived from 
the crustaceous ova, whose processes of life, as above stated, are 
found not to commence without the influence of a certain degree 
of heat; and if this analogy is true, to the extent upon which it 
night apparently be presumed, the following view, in regard to 
the human ovum, will appear to receive its sanction. 

§ 68. The fecundated human ovum diflfers from the crusta*- 
ceous ovum in the identical properties which compose it, and in 
the fdllowing circuQistances: 1st, the crustaceous ovum contains 
its material of growth within itself, ivhile the human ovum is 
dependent for the same upon a materbal source; 2nd, the crusta- 
ceovis ovum, fecundated and prepared for the changes which pro« 
duce ipature organization, waits fbr the influence of a cause, 
giving activity to its properties, which cause is external heat; 
while the human fecundated ovum does not rest for want of such a 
cause, but is immediately supplied with it, and its properties are 
rendered active, and they begin to form the textures. Much 
more remains to be said, under a distinct title, on the subject of 
animal heat, and indeed on most of the topics hitherto spoken of; 
but as much is here said as belongs exclusively to the condition 
of the ovufn. 

§ 70. It was remarked that the fluid which the ovum obtained 
from the mother, was either blood or convertible into blood by 
the foetal system. The fqstps, as is well kt^own, or we inight say 
the placenta, cannot be injected through the uterine vessels. 
Now, as^tfae injections employed are as subtile as blood itself, it 
is hence concluded that there is no communication of vessels 
between the placenta and the uterus: how then (the question is 
much hackneyed) does the foetus obtain the materials of growth 1 

§ 71. There is no continuity of vessels between the uterus and 
the maternal portjoQ of the placenta; the foetal portion of which 
is connected with the uterus only through the medium of the 
maternal portion. The maternal portion has blood brought into 
contact with it: from this blood it absorbs some fluid, which 
passes into the foetal portion of the placenta, and thence to the 
foetus. The circulation of the foetus is from itself to the placenta, 
and back again to the foetus: these things are well known. This 
provision prevents the ill consequences of excessive repletion, or 
ficcumulation of blood, in the foetus, whrch would happen if 
arterial blood passed freely into it by a direct communi^tiviK 
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with tbe vessels of t&e mother. It hence appears that the accjnhii* 
tion of fluid from the uterus by the placenta must be exceedingly 
slow, or it would be disproportionate to the growth of the 
foetus^ It is probable that the fluid is thus obtained from the 
litertis by the slow and well-adapted process of absorption, either 
animal or capilhiry; the latter may perhaps be preferred, by 
reason that fluid is absorbed before absorbent vessels are found 
in the ovtkm. / 

§ 72. That red blood is not absorbed by the maternal portion 
of the placenta, appears probable from the circumstances, 1st, 
that injections, which usually paes into all vessels carrying red 
blood, cannot be made to pass through the maternal portion of the 
placenta; and, 2nd, that in the crustaceous ovum red blood is 
formed, as in the chick, unequivocally without any absorption of 
this fluid from the mother; it is formed from a aubstance which 
supplies nonrishment to the chick, but which is nothing like red 
blood. Assuming the probability that blood is formed by the 
fcetal system ill the human ovum, and it being acknowledged that 
such is the fskct in the crustaceous ovum, it remains that we in- 
quire how this conversion is accomplished. 

^ 73. That red blood is formed by the foetus from other fluids, 
is an assumption which rests partly upon analogy; but if the 
analogy should not be unexceptionable, the reasonings founded 
upon it will at least be explanatory of some processes of the 
crustaceous ova. 

§ 74. If an egg which has lost its vital principle, or which 
was never endowed with the fecundating principle (in efiect the 
same), be exposed to a proper temperature (i. e. such a one at 
would lead to the development of tbe chick, hi an egg disposed 
for the living processes), the egg in this condition will no more 
form blood than it will form the textures or commence the other 
functions. As it has i>een shewn that the latter are attributable 
to the operation of vital properties, so it must also be inferred, by 
parity of reasoning, that Ihe conversion of substances which difier 
inaterially from blood, into blood. Is a result of properties which 
belong to the Organic spirit. 

§ 75. But we have reason to believe that a fluid may contain 
all the materials of growth, indeed we have many direct examples 
of it, without answering to the description of blood. And it may 
l>e supposed that nutrition may be performed by such a fluid, 
imbibed in the one case through the placenta, and in the other 
•from tbe albumen of the egg; the constituents of which fluid, as 
those of other things, are infinite; requiring only the meansr of 
analjfsis, of which we are ignorant, to shew them to be so. Then 
the qtiestion seems to be, not how a fluid containing the elements 
<if tiM structures comes to be possessed by the embryon, but how 
this fluid is made red bloodi 

V?^ This has b^en attributed to the agency of mere atmos- 
^ictlisal^^xygen/buterioaeottsly, as uppears from the following 
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jketo: .Itti Jiit A««cfi«toc^Qu^ egg tlier^ U oidjf^ ^ vtry^ina^ripfiiee^ 
which is said^to coijiuilii i^i' :. 4^M A? i^ pro^fid .ths^l the air thu« 
contained, ,i» sufficient (^(.lOTe^px^g^^iopiof s^q j^onsiderable a 
fHiaofity of ,|^lood as .19 cxrcu.laliea iq t^l^e^ matu^er en;ibrYOB. To 
nffirm this ppstotaturo is cmtrarj^-io ^flnnUtgy (up6i^] wKicb. th^ 
aj;guiD^tM)a both judes is ^^n|clodX ^r !ife qiid 70 that stage of 
life iD which the necessity of. a sgpply of .o|^ygf n !# imequivoc^ii 
that no stationary or fixed quantity is sufficient ; it Qittsl; be per- 
petually renewed,' or Ats effi^ctt^sefi^es^ That this is done in the 
•hick, remains to be 4^ewn; and i% must $rst betdiscovered that 
tbe egg posfesse&a source of air c^p^bla of compensating a p^r« 
petn^I.exhaustion. 2nd, The cSame, or a still greater dignity of 
the saipe kind, .occurs. in, the iium^n, ovum, where a source of 
o?iygen is not found to b^ve b^en prpyided. 3rd (a|ui most coii> 
clnsive), Fluids, furnishiiDg aU 4be elements of blootl, af. those con- 
lain^d in the egg, as tbo«e supposed to transude through the 
materJial portion of a placenta, or ^ven,as those contained in the 
lacfeals of a^n adult, may jbe expd^d \o <^ygf;o, |>ure or mixed, 
to all eternity, and will not become red blood* O^j^gen therefore 
in conjunction with nutritious 9uids does not meJc^ re4 hiood. 

§ 77<. But it is obv^us tbat Afyge^ is capable of changing the 
Wour of blood; w^ know that exposure, pf venms blood to oxy- 
gen wit} m^e 1% of a bright red colpur, and the ptnvation of its 
^^gen leaves it of a still dark^ red. From which fact the ab- 
surdity of imagining oxygen to be the cause of the iiolour in bloQcl 
is ^wry manifest. ' ; > 

§ ^Q, Neither can we say that iron i^ f,be cause of tb« colori^ 
cation of ^ nutritious fluid, 1st, because ^there is in the egg no 
Qther source ;of iron , than tb^t which U within kself ; where, if 
myK ^ remainf combined with the nutritious fl^iid^ wUhaut form- 
4nf bipod i^s before incubatioi^ ^jO.);. a^d, 2ud,:i^Qn :mixed with 
jgcb njutritious fluid, a^ chyle, for example, whether sparingly or 
^undantly, will npt inak^ red blood: oxygen pilsoniay beaded 
•find fifty other fanciful ingredient^, but nothing will make the 
identity of red blood wherie there is. the ^bseoc^ of the efficient 
properties of the organic spirit, which .otfaerwisert^ their rela^i^oi^ 
fWith the m^teriab, do make red bloods . This is %qp obyiou^ (o be 
further spoken of> though the argument may if required be very 
much s^trengtbened* ' ^ .' ■ : 

§79. Notwithstandn^g all that: has been jusstfyaid tOfdetr^ct 
from the sigepcy^of. pxy^gen^ which some #19^0113' i ibdmifers 
«nd bad reasoi^ra have, in a fit .of enthusiasm. .omiR^nMfj W^d 
up as nothing less than omnipo^nt and Mniyer^^;, notvrMfa^nd- 
ing^ pur restrictions, oxygen is propped, past doubt, 1^ be culpable :of 
mltering th^ colour of blood, .and of furbishing k.wi^'prpj^Hjies 
^hich are essential to the maintenance pflifeb, It tber^fove remains 
that we should trace more closel3r its re^la^ipn^ wi^ ftetal eii^teoce. 
M' 4 89' tt %^nferred,>Jf!frjiofi, thiktr^d blood |ia :m«ide*}»J the 
j^iiifpcrtiees of tj^i^^prggnii^ ppiri^t, ia whij?b.<^yipic$d^jeia$.bmiQp 
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other 8bftr« ftianftaiBemcontuiv^ii^^wtlich it f ompbttod bf tlkll»«M 
of affinitj'siibsiitiaglKtwe^ tliotc|Hr0p0rtiesi||iiii'tfa«^liyii^itel tm^ 
material iM]ft]«titiieiit8i\ it ift inftn^^ •alio, tiM 4^lood beiit^'iiiijd^) 
dxygeit itf'oafiibM ofalteili^ U^*i)dlouri^*'*DilKrkM»bloured.'Metttt^i^ 
the ehkikb eofihreycd %y tkeniQMiiilictil^rtieii^ 
covered l»y tlie^bell; «nd k:ii8ti«tanitd*A<irid:blo<|dr^y^t)t^umbiKs 
oal Teitis r 'the ^«Hite ihki^t^^ pta^^-m^thehutntiil ii^tut^lvitti 
this difference, viz,>lhiit the itotkHdoliHiml Uo^d'ts- Conveyed 'b^ 
the umhilioalarterles tb H thick ^abentftry «it8i> fh>ttiiJ«fhek««^lt x 
is r^tumed hy>the veM of s^ bright i^iM\ioti' isM^i^iSifei . ITfaM 
effect upon the bkK)d; thk cban|e/>i^ f^drpetttnl.' It h^tf^e^n W 
marked <iltV76)/ that ^hithe^^ettse'of the tegg' there ^^^^no sdtircf 
whicb adtoks an ad^<}iiate 6xyjgc»afiofi by^nrd^pberieal^air. '^ To 
imagine that air passed^f all IbrcMigh'tbeifbellitf* a^ 'mereiMgfmi^ 
tion*, -and to Suppose* XhitWp^iiUtB tftitbligb Tiht*»A€\l4i freely as 
the argument tenuities UhKt it ^^bOUld^ la<too aft>MMl tofckttAtR}^ 
refutation^ Ttie^waat of ii> souHi^ ofral»1h4h^ bm^aii^ pheebim 
has'aB»o b^en tekariiedftif.fbo tfikxH |9kicti;»i -We ^q^ ttSen'tbat 
oxygen 1^ net onl^ ibtfat^ablef tif ^oHvertinf ^ifir(itriti6ui> flufids ioto 
red blood, but even tlM^t'Vhe^o^oar'^araeterh^ of tietiou9'bk>o^ 
may be changed to that ^Ka#ii\eterlstic of arterial btodd;<:w«thoili 
;xny thing \\kt fin Aim0^lieri€at'ii$^^enalimi. •• V' ^ »? ' ; 
§ 81. If the btob^ of tHer foetus do^»i)dt>uMde#^Ai!(>^hftngfe^ 
which has been'^tetlb<M(tno<oAyg«n>J'lbe'fie«tfs 4\€§. * But IbeM 
is no atmospheHedl d^^^A, oi^bnly'aMlnad^bake ^nintiljV i^t tl|^ 
place where this etyange% ac^0Hi))H^d:^ by 'What'lb6iv<i8 tbi« 
change^, vi^.* the'. cotiverdi(ki-'Of vei^ife idt^' artetilrflblood, ac- 
compU^*i€fd?-J^ •'; ' >' "'V ''''i ■"••'■ "'I/. •■ 
^ $6& Tli^ |l)fc<N2iitf^Ts a<t)roduction of tbe ovum, it IB ^gorrenied 
by its life, ai-e^fflV 6tber» growths and structttvas}^ its life extiMl^ 
hs fabric fafh to^^ecf^; its ^5inka^f>r6peities^ al^,>M'e. depe^ 
dent upon its-ii?gariifc -spirif. ' l^'hUs l^rWrties O0>ttlie; but ih^ 
others for wblefr^e is^oT ihdet>ted'to lifeW •Itd'pt^pfenids of life 
ate related ^ilh'Hho^er of th^ ^nib^^fbtf/ it«^1\lnction> k oobiMctM 
With ail the pat4 of the or^nk spirit of- tlite>|oefttiS} Wt ^tt* rel»: 
tion is not dit^t%ut niediate, iind d^t tht^ngh th^^Mdiumi^'tte 
textures,bnt^^6ugbthafoffhebk)od}i <> « ' I / v: ^ 

H9* The M^lidj^ 6f pfopeiities^f till^isjfi^rttS'ifrdiffereit deati^ 
tlie eflRftcts, &t. tof» tftteir rcdprofciaV ageii(3y, how eoknplicaled: the 
incurrence ifj'^^cJftave been snffit^ien^ly spokefii cif.i • T6i6^ tsoan 
instance of tMit^oncUVrenccf. /'The vital prop^tieii ^fA%k0 «li^ 
bryon are mit e^fnbh of fhenisMv^^ of sa^intaMnf Hf<^;>>^r^i)f 
developing th^ strubttn^h' they^^^nitfitheqnduieMe «f alMell^A^ 
pf^rties: t^ese pitdperties ar^'iri'' the ^pltit;enta^ which ilre^not the 
identical properties of h^, but'ar^'tiikde^anclt by 'their ^elrtidft 
with'th0i''ctft!ii6'l^nibryon. > ' \ '■' ' ' 

fi^. These properties of the plac^nlft influenee tlibse of the 
embryon by the ^h)abge tl^y/pfodtie^^tj the blood s^lMschangQ ii 
indicated by an aReratioitinlts'tolb^- ^^kte faiiUenoe whteb tb« 
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blood timi reeeiret ptrfecta the orftanic spirit, or an esseiitial 
part of it, residing in some organ of the fetus^ further related 
with its diffiued spirit As oxygen, as is proved, is capable of 
producing a similar change in the blood, it is to be considered 
whether these properties, originally conferred in the same manner 
as the other properties of the ovum, are identical with oxygen. 

§ 85. Oxygen, unassisted by any vital properties resident in 
the textures, is capaMe of producing the cluMige of colour men- 
tioned, but whether it furnishes by itself the properties essential 
to life, or whether the blood is fitted for this purpose by prpper*- 
ties of oxygen, conjoined with those resident in the textures, is a 

E»int upon which we have no direct testimony; because, when 
e is extinct in the lungs it is extinct elsewhere, and therefore 
its relation with mere oxygen cannot be ascertained. 

§ 86. But that oxygen is the identical influence which is con* 
ferred on the blood in the placenta appears probable. The evi^ 
dence in its favour is that atmospherical oxygen will produce that 
change in blood which fits it for the purpose of remote vitality. 
The truth of this conclusion jb to be known only by ascertaining 
whether the properties productive of change of colour in the 
blood, ^and those endowing it with a cause of vitality, belong 
wholly to oxygen. The affirmative is fndicated, and only indi- 
cated, by the known importance of oxygen in respiration: and as 
there is not even an indication to the contrary, we may presume 
that the portion of the ovum which forms the placenta contains 
oxygen in alliance with other properties of life. . 

§87. This view of the matter beiog thus fiir granted, another,^ 
before exhibited, will with propriety be opposed to it. Supposing 
oxvgen to have been originally in alliance with that part or 
sphere of the organic spirit destined to form the placenta, the 
auantity of this oxygen must be exceedingly small, not sufficient 
lor one round of circulation, in the latter stages of foetal existence; 
and as It is confessed that there is no source of oxygen by atmos* 
pherical communication, in what manner is the oxygen obtained 
which is said to be possessed by the placenta, or how is this small 
quantity of oxygen (supposing such original quantity to exist) so 
greatly increased ? This objection is well urged, and the explanation 
will extend a little our inquiries into these mysterious processes. 

§. 88. It is obviously necessary that ^he increase of oxygen 
should be in a ratio to the increase of blood. As the source ot 
this oxygen is not from without, it must be internal. The onljr 
intemaL source of oxygen is that which is also the only source a£ 
the <»'giinic materials, the fluids obtained from the matter. 

§ 89. To imasin^ that venous foetal blood in the placenta be-* 
comes oxygenated by mixture of fluids derived from the mother 
would be to suppose, 1st, a readier communication between the 
foetus and the uterus than we have reason to believe; and, 2nd, a 
rapidity of nutrition (or repletion) would thus be occasioned which 
does not correspond with the ratio f)i visible growth. 



Digitized by 



Google 



97 

§ W. It appears then that there must reside a property la the 
pbcenta capable of formiDg oxygen, bj an affinity before-mentioned ; 
a property whose relation with venous blood is to produce an union 
of its carbon with some other constituents of blood, thus yielding 
eliminated oxygen to the blood, and accomplishing an end which is 
otherwise brought about by atmospherical communication. This - 
view supposes an antagonist relation between oxygen (derived from, 
and in proportion to, the maternal nutrient fluid) with the vital pro-* 
perties of the fcetal system, and oxygen with the vital properties of 
the placenta. 

§ 91. In order to satisfy ourselves o^ the agreement of this 
solution with the few facts of which we are instructed upon this 
subject, it is necessary that we should take a view of these facts, so 
fat as they are connected with the question. The fluid imbibed 
from the mother contains an immense number of constituents which 
are capable of appearing and acting distinctly, and of being arranged^ 
and of co-existing when subjected to the influence of a materia 
vita-, or, as we say, an organic spirit resident in the fcetus. Before 
this fluid is subjected to such an influence it appears homogeneous, 
or at least separable by art into very few constituents (the albumen 
of an egg, for instance, which in the chick furnishes bones, muscles, 
arteries, cartilages, nerves, brain, feathers, &c.). This fluid left to 
fts^lf speedily shews its own tendencies, which may perhaps be 
called chymical : it soon evaporates or putrifies, and disappears. If 
the changes which take place in it, in order to accomplish the effects 
just enumerated, may be called chymical changes (which will here- 
after be considered), then it is the influence of the principle of life 
which determines these changes or functions to take place. It is 
"this which changes the relations between the parts of the fluid ; it 
is this, as before explained, possessing different properties in various 
parts, which acts variously upon the fluid, decomposing and uniting 
the secret eauses of our apparently homogeneous fluid, and altema* 
ting these operations, in iMfinitum* The properties of life are thus 
related with the parts of the fluid, and these effects are accomplished 
cpnformably with the relations in the way of causation before de- 
scribed. The placenta, it appears, must be a source of oxygen ; it 
can be a source in no other way than that mentioned at § 90. 

§ 92. It will next be inquired how the properties thus related 
with the venous blood in the placenta come to have so extensive an 
agency as that which they exert in the maturer periods of fcetaji 
existence, when they prepare oxygen for so large a quantity bf 
blood, seeing too how small a sphere they occupied in the original 
ovum? In answer to this question, it must be seen what is said 
hereafter under the title of continuance of life, &c. which also e^hi* 
bits processes of growth. 

§ 93. The concurrence necessary to the formation of the tex-^ 
fares is, IM, spirhual properties of the maternal ovom; 2nd, pro- 
perties of the fecmidating principle (these two obey the relations 
expf eased at § 16); 3nl,£eat; 4th» a nutritious fluid. 
P 
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§ 94. The proccssef of lilSe ImTing been comnenced by fccofida- 
tion» thb entire ooncurreDce it necessary to their support. 

§ 06. The fecundated ovum, without heat, remains inactive, a 
mere pre-disposition to embryonic existence; its combined spirit is 
not developed, and its properties do not assume their spheres* bvt 
by the aid of progressive nutrition. 

§ 96. The spirit, as is proved by the subsequent orgaaiaatieo, 
the general resemblance to its originals* is perfect in its possession 
of constituents in its first condition. It depends for the maintain* 
ance of its identities &c. upon heat, and the material of growth* 

§ 97* The tendency of the spirit, when its properties have 
begun to be active^ is again to return to its state of rest ; its activity 
IS maintained by the perpetual supply of its properties, which 
expire, or change their form if deprived of the source of ammt'/a^Vm. 

f 98. The changes of the eombinations of the properties of the 
spirit are numerous: they ure' strikingly preparatory ilp to the 
period of foetal maturation, and less conspicuously so throughout 
the stages of afterlife. 

$ 99. As the combinations are changed, or as the properties of 
the spirit are altered in their respective spheies, so the effects im- 
potable to them are modified. The peculiarities of combination 
give rise to the distinction of active and latent properties. 

§ 100. The materials of nutrition furnish common constituents : 
the properties of the spirit render them peculiar; by them they are 
appropriated, and made conformable with final purposes, 

§ 101. The material of nutrition possesses all the properties of 

everv kind, and of every stage, of organic spirits. The spirit of 

the fecundated ovum assimilates from this material, and the visible 

. constituents with which it is allied are separated from an apparently 

homogeneous fluid, and are aggregated in the several seats. 

f 102. The textures are according to the spiritual properties of the 
fecundated ovum, with the aid of the concurrence before*meotioned, 
which latter is according to the spiritual properties first conferred 
on the radicles, viz. on the maternal ovum and the seminal fluid. 
It is by this law that the resemblance of every kind is perpetuated in 
the succession. Thus all the varieties of oviparous animals are 
preserved by their eggs, though the vital processes are ^maintained 
m them by a common cause, viz. heat; thus, also, all the species of 
viviparous animals are perpetuated with a minute resemblance to 
their originals, though they should all feed on roots or flesh, or botk 

f 103. According to the changes of the active properties of the 
spirit, the visible materials of the embryon are laid down: this k 
dovk by a natural and common affinity, without any sort of mystery 
in the-business. The textures are conformable with the ^iriloal 
properties ; the former exist where the latter are, the former aro 
changed as the latter are modified. 

I § 104. From the views which have hitherto been exhibited, it 
appears that the government of all the embryonic processes ie 
assignable to the lipiritual properties of the ovum; that these pro* 
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perties are those which are conferred by a fotictioii of the generaliTe 
organs in the two sexes; that in the fecundated ovnm the proper- 
ties of the two sexes, which have a gjeneral resembhince to their 
originals, are mixed. The question then arises, by what mode of 
eausiition do parts and properties perfectly resemble those either of 
the father or of the mother, exclusively; when parts and pro- 
pensities, Ihe first subservient to a similar function, and the second 
operating with an opposite tendency, are proper to both? Thus, if 
the maternal ovum is a resemblance in pre-disposition to the mother, 
it must have, according to our notions, similar sexual organs. The 
same is to be said of the cause of fecundation. Thus, also, the 
father's hair may be black and the mother's white ; and the offspring, 
though possessing the radicles of both these peculiarites, shall per* 
haps manifest only one of them, and that unmodified; shall be 
either perfect male or perfect female; or shall have hair either 
black or white, and not of a mixed colour. 

§ 105. This apparent difiiculty is to be solved only by the rela- 
tkms of properties expressed at § 15; a complicated process of 
causation takes place between the spirit of the maternal ovum and 
that of the cause of fecundation ; some properties unite and modify 
each other, and their modification is subsequently denoted by a cor* 
responding state of the textures; others (the third class at § 15) 
preserve unchanged their own natures. If we ask how these things 
ire settled ? it must be replied, we only define a relation subsisting 
between existences, and we may reduce this example to the level of 
common examples, and say that the relation here is determined in 
the same way as that by which an acid and an alkali will unite and 
form a neutral salt, or as oil and water will not unite; existence 
forcing existence, &c. But to consider more particularly oar 
present example. 

§ 106. ft is first to be shewn that the principle, viz. the posses* 
•ion by the seminal radicles (aeteris paribus) of all the properties 
of the ori^nals is not invalidated by the facts, which is indicated 
with some force by the following circumstances : 1st, A woman, the 
0ffsprff»g of one of an hemorrhagic idiosyncracy, shall attain old age 
without the slightest apparent tendency to hemorrhage, while in her 
children, or in some of them, and not in others, the hemorrhagic 
idiosyncracy shall be so prevailing that profuse bleedings will occur 
OQ the slightest occasions, and sometimes without any assignable 
caose. The next generation of those who bleed shall manifest no 
iuch disposition, while the children of those who did not bleed 
shall preserve the stren^h of the tendency in the originals, and even 
transfnif it with many irreguhirities to posterity. 2nd, The same is 
to be said of scrophttla, of consumption, and of most or all here- 
ditary diseases. 3rd, The same is to be said of the colour of the 
hair, the development of the textures, the formation or atrsence of 
hit, the peculiarities of features, of the peculiarities of the moral 
<^aMcter, of the peculiar strength of certain persons, of insanity, 
4^ Inf an instmiees spiritaal properties are conferred on the 
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offiipriog by progemtors, wbicb properties are Tariofldy acti? e or 
latent accordkig to relations which are so far beyond the scope of 
our experience, that it looks almost like temerity^ to hazard another 
conjecture on the subject We will not however absolutely leave 
off here : conjecture is a sort of pioneer, whose business it is to force 
a road of 9ame kind: if the tracl| can afterwards be followed with 
advantage, so much the better; and if it cannot, why even then 
conjecture, the pioneer, only takes a pleasant walk by himself in a 
shady avenue of his own making. 

§ 107* It' is to be inquired, what is the causation m this particu- 
lar instance? It is to be asked, 1st, why hermaphrodites .are not 
produced by generative processes? 2nd, what becomes of the super- 
fluous sexual pre-disposition in the oflbpring? 3rd, what are the 
causes prevailing sub coUu, if any ? We will repeat these questions 
in their order* and answer them so far as our evidences will permit* 

1st. Hermaphrodites are not produced by generative processes, 
because the relation of the sexual pre-dispositions is not to unite and 
modify each other, but to preserve their own identities. 2nd, What 
becomes of the superfluous sexual predisposition we cannot say» 
but the alternatives are, that it is in alliance with the active sexual 

!»re-disposition, or with the organic spirit in some other sphere; the 
brmer appears > not improbable, and is. consistent with a similar 
predicament of two causes, capable of exertmg themselves in th6 
whole system, and producing each its peculiar effects. Thus a child 
may one day be exposed to the contagion of measles, two days 
afterwards to that of small pox ; the causes of those two diseases 
will exist in the body at the same time, and it is most probable that 
they hold the same seats, yet the child may first have the small pox, 
and, though not subsequently exposed to. the contagion of measles, 
may afterwards have this latter disease when the former have run 
its course: this I have witnessed, and there are a hundred similar 
facts. Now, in explanation of this circumstance, it will be said the 
poisons were inconsistent with each other, and therefore could not 
run their course together. This however is only another mode of 
stating the fact, it is no explanation; to discover the explanation, 
we must ascertain the relation of the other properties of the organic 
spirit with these causes respectively. However, such as the ex* 
planation is, transfer it to the sexual organs, and it will appear in 
this form: the sexual radicles in the uterine foetus are inconsistent, 
apd cannot both have sway together; neither can one modify the 
other; what happens then? Why, either sexual pre-disposition is 
not like the contagion of fever, it is not evanescent, nor does it ter- 
minate in mere actions; its tendency is to live permanently, by 
assimilation, apd the force of its influence is to govern the textures 
which are conformable with its prevalence, }n this way the 
maternal ovum may furnish the male organs; in what t6ay? it will 
be asked. Thus : the female possesses the inactive sexual pre-disr 
disposition of the male ; and this, in her a latent cause, might be aa 
active one in the ovum, which is formed by derivations from her 
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organic properties, and vice versa. We have experience of tlitg 
rektion; we know that these sexual ^differences are bo^h possessed 
where one only acts. Now the next question is, what determineii 
one to act or to be latent, in preference to the other! 3rd. This 
is a point which others liave in effect conjectured upon ; it has been 
attributed to imagination, operating sub cmtu, as whether the idea 
of Blan or woman was most prevalent, in a kind of contest which 
took place between them. It has also been said that there are pre- 
formed male and female ova, and the development of either deters 
mined the sex; and there are the conjectures of some microscopic 
observers, which are reducible to the latter class. 

The former of these conjectures, viz. the prevalence of an in- 
tellectual imago, or any other cause prevailing, strictly sub coitH, 
is superfluous and inconsistent with analogy, for the sexual diffe- 
rences take place in offsprings produced without coitus, by mere 
impregnation of female ova, deposited in sand, or in the beds of 
waters, as among fishes; besides which, the sexual differences are 
preserved in animals which have no imaginations (at ieast we find 
no parts among them). The first fact, while it sufficiently refutes 
the first conjectui^e, appears to indicate the truth of the second, viz. 
that maternal ova are of two kinds, male and female; that which- 
ever of these are impregnated, such is the sex. 

But this conjecture involves the suppositions, 1st, that the whole 
business of determining the sex rests with the female; and, 2nd. 
that the original can confer that of which itself has no prototype or 
resemblance. Without stating the objections to these suppositions, 
and without shewing how irreconcilable the first is with a whole 
class of facts, and among others with those expressed at § 104; we 
will make shorter work of it by refuting at once the conjecture 
Itself, which is this, that the organic spirit of the organs of genera- 
tion is furnished by the female universally, and that the male fur- 
nishes no spiritual properties of this kind. Now the refutation of 
this conjecture, and the establishment of its converse, which has 
been all along supposed, also upon different grounds, are found in 
this fact, that the generative organs, like all other parts, are modi- 
fied by differences existing in l^oth parents: thus the generative 
organs of the products of a variety of the species are modified in 
their development, as in the mule, &c. and do not resemble those 
where the species is unmixed, as in the horse or the ass. And the 
colour of the skin too is found to participate here in the general 
deviation from that of either parent, as in the mulatto, with many 
other facts of the same kind. 

Thus we see that notwithstanding the inconsistency of the sway 
of both the sexual pre-dispositions, there are yet, even here, some 
properties which do unite and modify each other, while others, act 
with an unchanged identity, and others remain latent, preserving 
also, in a state of rest, their own nature. 

To return to the question, if we would know by what laws this 
relation is governed, or what the variety of cause is which deter- 
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ininet th€«e differeDt efiecti* we must first obtain some additiooal 
inlets of experience^ by whicfa we may gtt acquainted with the pnv- 
perties in dj^uestion, and by which we niay be enabled to distingoish^ 
their modihcations from their regiriarities; we must even go farther 
0r we shall yet be but imperfectly taught, we most have a perception 
of the tendencies, or a familiarity in the hntory of the causation of 
the regular and the occasional. And until we haye obtained these 
additional inlets of experience we nmst be contended to define rela- 
tions in a more limited way, in conformity, as has been done in the 
present case« with the largest dais of facts and the most general 
mdicatrons. 

I condude this chapter on the fecundated OTura with observing 
that many of the processes which are discussed in it belong also to 
the subsequent conditions of life, and that therefore the more ample 
consideration of some pomts already touched upon will be reserved 
to a future part of the subject, when the illustration will be less 
abstruse, because the facts are more familiar. 
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CHAP. llL-^ne Origin of Man hy CmuUiuiM. 



§ t. WE have seen that tlie existence of muadspajfetu-^ 
of «i7 by derivation. This appears too to be the general mode m 
which the whole animal creatioo is perpehutied. We'caiMiet boWH 
ever afiirm tnat this origin, by derivation, is universali • The pr«* 
vailing form, the general rudiment td future being, appears to b^ 
furnished by ova, evolved from the females of the mspective species; 
but that this form oi origin is not universal,' appears from. the 
examples of constitution*, which are admitted to belong to lb* 
animal creation, among which, our expeekncedoea Hot infom us* of 
the existence of ova. 

§ 2. The microscopic observers have detected aniflMb of this 
kind in vinegar and other fluids, m a mixture of flomr suld water. 
&c. In these instances it is by no means ascertained that anknal 
existence is produced from a parental rediment; on the contrary, ft 
appears to be produced by a change^ the obvious part of which is 
of a cbymical kind» as one of fermentationi Myriads ef animals 
appear to start into being in the short space of a few hosrs, without 
being preceded by those formal proeess« which constitute the 
terms of the existence of man» and of the general trib«s of animals; 
It has been suggested that the fluids in these cases may <4>tain the 
ova of the animals they contain from the atmosphere. Such a sup* 
poution is contrary to analogy, for the known ova of animals are 
specifically heavier than atmospherical^ air; and if they should, io 
compliance with an unsupported supposition, be allowed in these 
instances 16 be lighter than air, very little is gamed by the postula- 
tum : for if they are so much lighter as t6 rise out of the element in 
which their progenitors must have deposited them, the same cause 
should certainly secute them agamst the possibility of grtrntating 
into the same situation again. 

§ 3. These examples of appairently spontaneous life, as well as 
some principles before sketched, suggest to ds a oonsidevatuMi of the 
eirigin of man which is move remote than that bv derivation, whi^h 
is, unfortunately, prior to any possible records of experience, and on 
which we are tbeeefon but indifferently prepared to inquire with 
success. However, we will haxard a few thoughts even on thii 
doubtful topic» which^ it must be premised, makes no part, or' but 
m unimpoitaBt one, of the general design of this work. 
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§ 4. All mankind, it is said, have bad one common origin in first 
parents: by which is meant that from two individuals existing as the 
only examples of the species, ova were furnished by derivation, 
which produced others of the same kind ; to these last succeeded 
another generation, to this another, proceeding on to such a multi- 
plication of individuals as may be said now to constitute the whole 
of the human race; and the^same is said of other animals. Mere 
unassisted reason, working with the materials which are supplied by 
observation of the order of nature, her capacities, &c. if compelled 
to say something upon the subject, would propose two modes of 
the multiplication of the species, viz. either by an origin in two com- 
mon parents, or by a derivation firom numerous parental stocks : 
the latter-mode pre-sopposing that the causes which formed man 
9nd womain in one place might have formed them in many others, 
perhaps about the same time. As we profess here to pay some re- 
spect to this same unaided reason, however little it might be en- 
siled to it, it is necessary that we shoukl take these alternatives 
into eonsideration. 

§ 5. We«peft^ive, npon the finit view, that a peretnpfory de- 
dsion is in this ease quite impossible, and that to conjecture with 
any sort of probalNH^ u, to sfiy the least of it, very difficult. It is 
proper to inquire, in the first place, how far history tan assist us in 
the determination 1 

§ 6. It appears that history has but a very weak v<Hce, when the 
tnisittess to be spoken of is one so remote as that we are considering; 
hecatise, at the first periods of human testimony, written or traditional, 
the earth was found to be already pwplea in mantf places, and 
though one tribe might so far simplify its ancestry as to reduce it to 
an origin in one father and one mother, yet it could not be ascer- 
tained that peo|4e exiting elsewhiere owed their birth to the same 
priginals; there may be even no testimony that these first parents 
were at all related with a migkhmnng iribe, much less with the 
inhabitants of distant nations^ 

§ 7* But the proof of the origin of the human species in two first 
parents has never been rested upon human record, because it is 
obvious that none of such antiquity can exist; and even if it did 
exist, the question wonld occur whether such record did not apply 
to one tribe or to one nation, rather than to those others which are 
scattered over the earth. But such a proof has been grounded upon 
n revealed account, which asrigns one origin of mankind, &:c. in first 
parents, viz. in Adam and Eve, who were created (furnishing an 
illustration of the origin by constitution) and another origin (by 
derivation) in the famUy of Noah. The descendants of the first 
were destroyed by a deluge, those of the second exist now, and have 
been multiplying ever since the subsidence of the waters. 

§ 8. This accouut is not traditional, or preserved in manuscript 
but rests upon the credit of an mspired writen Thb authority will 
be respected on the one hand by those who acquiesce in the full 
Kope of inspiration, as it is represented to us; or, on the other, il 
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will lie T«j«e«^ %ytb€^'«rtio 9re iiot iRqK»i^ 
iHii^f ef insfriratidii' an assent eqaany iniplioir, «r who mayfier- 
faips rejgafd mspkatioh'as^'the assertion af ^Mmble oonjeetures. 
' §9. ihit as tlris ^oGtriie of raspitaUoa < stands, as it irefe, 
eo^itra-disitin^ished to iaeo^ «mtionai ^ednctiMi ; as it is adofited 
vvpon f^fYh pHocipatty, though perhaps supt>ortedBi some measnae 
1^ eoHiterik t^srtmiotties of another kind ; it^ is <^¥io»8 that our 
inqdiry, -whicft professes to be M «kailiin«tion ^ Hie results of 
ntiaided reason, mast ^fH^dceed upon otber groandsi? we tbevefore 
ts^e iesfve of tlie anttiority of insp^tion hwie, kamg it to 1ms 
re<^fVed ^pon the terois-oti which "it is propNMsed, ««i^* upon feiUi* 
§ to. That tbewhol^ of Jhe existing iiOttmn race liad tiieir 
ot^ lotwo €rsf ^parebtfT,' eanttot be^cwie a tnatler of witxtuut^ 
frim znj ancient testirfM/irfes or ttcorded ftucH^* hecanse soch re- 
ports liHiSt necessarily be* (iinrfial*. tUtfy BMiy f^Hfte to^^tie or tvi^ 
natrons, %nf not to ad 4he )>kiees tipott^lhe gMie^^ 
' ^V^lv Nefthcfr cah fH^ mmer^m^<f a Muge ht prmtd \iy 
sdbh ahiciett^ testiifeidtlle^ 4br- precisely Hie sane reason, m. that 
W^Oy^m^. Stuffy sbddM%tirvil^eJ« gi%at Inonda^B, this ^ewrily 
dttt*aAt^iifi^rds4e«fHft n^ tn^l^thilft ^at iri^iMie; 6f^l the people 
of a district or a country, escaped'ttieh att ^inwdation; and that 
Ihh family began aa%W f6 fS^oj^fbe Mft^Hj^ which it Wtis left 
by th^ iie«li>tll|^f "tjNl^ wafei<#J^ This fatfof^, '^bont the aid of 
fospiratf6n;%^ng'64c^,sili4ly^pt^luMM a4{noWl«djgf ^ihe kifaabi* 
tants of oc«ntfrences,%^^ii^ io a disttfilt toH, is,:froni this linrited 
inlbrmlitiBlf/ qttidili^> to speak only ef^i «wn* Thns, if oor owm 
j&latid' ^oatd'by-li suddliti snl]%ide^ce b^e«^f«^o^red by |he nctfy 
«0 fh^.d^stmction of' all Hs fOhsl>itaifltt;'4iat^ one; that one, If he 
fraiisMitted'the account to posterity, HiiN»ii)d^iBmi that the deluge 
was «iti)^«ii/, pH^ded he #a8 ttnfacc|tia!iited with Imy oomti^y 
l>eVond liifown ; and if he ^onldhlive be^-sjcc^nainted with soaie 
neifihbduHng conntries, as Scotland, freltmd, France, Holland, Ac. 
and if these shtinid have participated in 'the g^eral wreck, he 
would still be uOqnalified to give an universal tecord, since the 
Cohabitants of America, and of the East-Indies, dilring this gvesft 
"Stiropean inundation, might be ^iefly cnlriTatki^ the soil, or UU 
loWfne^Aielr habitual pursuits, without the slightest %«owled^ of 
this formidable cata^tro|yhe. In f^er unords, no aian ^can attest 
the fkti^ of a country -which h^ does not ki^w to eiiisl; acd.thie 
earliest inhabitants of the globe are not likely to' *be acquainted 
*^*W'bWier'coui]ftry thkn their own, became a ficility of Inter- 
etrathe/ oren^nis fonihliiniere(mt9e, between distant ^^onnCrias 
Is i Miilt oFihe arts, floid belongs to a tater'^riod of -civiysatloa. 
^^ are therefore to seek for other proofs (of the hatnral kind) ^ 
an origin of the human ntt in two first parents. 

$ 12. It Will be said, by way of furnishing these proofe, thf| 
every part of the earth, 'so far as it is kn^hn^n, bears traces'^ |i 
delttffe. In tft^ formation of Ixodes, in the stratafioation of nwteriaii, 
in attavW aoDs, *c. Now If it be granted tiun the tinsfs^ j«»t 
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quoted are piMfciadiilNldbkof tbetO|^l*liMI%Cwitff^^^ 
say wlietlier these se#bfai.fffeets».wl»cb we.aUo9f.lW).((iit|t evftiyi 
where, occarred MHyidkre at the «sMie..^fmribqr.b|r partial aii4( 
soecesshre acts, or chaiigf»i, which have befpi • w(otig|i(t kk an 
Itofiiittv of ages! It is ofovioiis tba^-itp to this point,, ftroofi^.arak 
co'tirely wtBtio^; and though I^aai aware that a great -^^l.h^a 
been said with sonsething Uliie a de«igi^ of £«ing t£e auifei|iMty «^ 
the earth, and that fa great daaL more.niighr, jn. the W9^ ^if di*^ 
'€«ssion» be said, on both sides upon ihe same sublet; yet all that 
has. been said, oi:i»agr be said* is so entirely coi^tural and cm^ 
tradictory, that rob«we t^ 8ay.m4bi«gfniQre about iL Jt^t.usei^r 
deavoar lo 'fiad some better .sa^irlty fpr our*pro(S^diqgs; a 
sanetioa whach.shall be fonaded oo'sone part of our ows^cpipfpri^n^e, 
' § ISk As, by the order of prooreatioii, the si^cie^ is, pmIMi 
pUed, so by inveriiag this order it is .diminished; and by pqntfuur 
ing to trace succession frm children jto parent it a|^pea^|^^f^ 
we should at last arrive^at sueh a simplifioftioo as 4hft yijh^ is 
denonhiated one common origin ip firmt pvents, Tl^s ,mm\^tm 
may affirm, so flir as.r(Hpecl8 o«ir.generB^ft«pfuriei^c#.p9 pi^mi^p^i 
kut we are not to coii«ede the.vniireiaaij^.pf aii^ atr^lsiUl^^^itJliT 
^ttta little further eaamiaatioq, , ,. ., ,, ,*. . . ,„ , h . f^ 
V14. Th« JinimaliCDfation 4xialo^ m )argf^ %.sca)e, tbat i^,jf 
diOeult lo iUnatrate thur^nestior c\^i;ly,,by:a'^re£st;^^ci^ iQithf 
aggregate o£apeai0s«';[tWe mUl then ipi*« an iffagioary.miuc^tioi^ 
of their numbers,t aad rffuppi^se thi(^c^ndi|l|iQn of jpianlu^d, for 
(exan|de» to be fhi%xia. there aire 4)qe hpiidre4 pt|^bJt^tii4i|,eac|i 
of the quarters of tbfi«ac4h. > WeiwilJb suppose ;|hesev ^s.i^^may, 
without afiecting the ^i^um^t, to bte^ diviiM into families {cc^flf 
Ing of te»in each, fri£.,i;pr^, parents and eight cjiildren; i^fjyiJlH^ 
obviotts that eightyidfew. their origin frmq twf^;)^* If we;jmui«r 
4heorigia of these tw^y^ tbjBifU^wer.wiU involv/r attfipq^ivef 
which we should i|ot at first si|^ suspect* Ut» Th^se^^edty 
Slight haxre derived fhfjr ^xi^ence from foi^tytparents, via, afafbef 
and mother to each on^ and.tb^^ forty froin eighty; Qr» 2ndL 
they might bave^origimited from:four parents, and tl^ese four froif 
two,.^c. So thatwefp^pnA by the inverse succ^sfiqp. of Uns 

Eneral tendeiicy of pr^HJp^atioU, arrive necessarily at tb^ ^Hl^pli- 
atiou whieb iti appears at first sight to promise, fori t^.if^t^ of 
population is>liabW t9;fiwrtuate ifcppi mfiny causes, tlo, s^^ (Up 
saatter more, plainly.:;,, ... tj^.', 

§ 16. It is posfi^e^' from a grad^aldeclipe of (KHpwlat^^^ 4^ 
41 thousand inhabitants ^f ai^.pai;t of .the earth may, hyyjafuf»I 
fiuctnations, be redhead to a ji^wdredp that this nti^er mjig^t ki 
doubled* and then jreduc^d to fifty, to ..four; or the ly^.ipidk 
become extinct. Hence, if; ai^y >p^ple shfoidd have*preserYcd a 
<*e*5ord of two or four or twenty, anQestorsifumiiibhig tfc originals 
fOf ten tribes, it does not absolutely follow! that these first were in* 
. stances 5^f.the,oirigm,by formation <^constituti|^f;»{'W that many 
generaUansmigfc|h^^jprec^^tljpsgw|H>«e^^ 

9 
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• : i liit»V«prtiHir»iA wimimcAmot tfaemmlMn of a p4lo|»k 
m fromitt tii^niNini^ « buadred, er even to the cxtiiietion ^ the 
ftM(^(«iiofttM.happeB»\doe0>Bot seem in any d^ree probable, ac« 
etrdiof ^•^Mtromfe- eiipeneace df the tendency of population* 
^Hueb) Withoal speeiff m^fMoportiona whieh eapnotbe ascertained^ 
are knnii4l> be geneffSrily towards a rapid increase. But the state 
9i tbia|»/^fae causes wbicb prevail in our days, may not have pre* 
Mkdid "ages pasti. lliis, it will be said, is uiiging a mere possi« 
Ulity twltiiaut data ; bat tbm supposition is mA so absurd as to 
afflie it mights appear. 

" Ht^ We *know that the business^ of pq>ulatioa requires the 
pos«e«sion of eerlain Unities aUied with the procreative organs. . 
• : . 3ad, Thesaoi^nsy like all others, areliable to apontapeous 
disease^ by which a function Bi%ht be in^jiairedf while even the 
•Inioture is piieserved. 

' ^d> We know that many (perhaps we aotty affirm of the pre^ 
dtftpesitioii, the great bulk) of the diseases to which our organs 
ane liable^ are h^editary. In this way, or from these causes, the 
lam benc y ^ popiriation would be to the extinction of the r^ce. 

4th,' Independently of spontaneous disease or disorder, to. which 
the organs :iii question, in common with the rest, are liable, they 
are-exposed to the influence of moral habits, which may be of 
such a aaluse and so prevalent at particular periods of the world* 
as to frustrate Ibal des%n wlnofa nature never appears to have lost 
sight of, vijs. the perpetuation «f the species/ It is unnecessary 
isieite examples here; we may .advert, as td a ckss, to the in- 
effectual commerce between the dissolute of either sex. A perio4 
of the world, the BM>raioonditioft of which wouM render prevalent 
the relations just oited, would tend to a reduction. o^ its inhabit 
tantt; and a period of. the wiorld in which such a r^ation was 
nuiversal, wocdd lead to their entire extiaetion. 

5th, And that the conjeeture of these possibilities is not witb-^ 
out th«aupport of actual experience, appear^ to. be indicated by 
the iapts that there have been found the remains of men, of a size * 
wbicb bas given rise to the infecenoe that the existing inhabitants 
f»f the earth are no descendants of tbeir's, but belong to anotbev 
aneestry, and that their race, there being no living remains of it» 
bas 1^0(MBe extinct. The same bas been observed of other anir 
aials» as of the Manioth^ and many strange thiogs exhibited in 
rnuseus^, bearing the traqes of aniinal remains, but of which we 
teve no known examples in the living state. But all the causes 
abov«4afiatioiied cannot, w^l apply to these hitter instaiiees; that 
is, they must be exempt from the influenpe pf moral depravity, but 
liiey are* not exempt from tjie induence of physical change. i 

> i 17« We find in some districts a peculiar confiMrmation of the 
4byvoiid glapd, assodf^ed with the other pbenoaseaa of cretinism. 
\\} .■ . .-t . . ■ • 

* It Is said that popahitidn io New Soath-Wales b new {tiH^)- ea the 
d#cUa% ewiof to the abase of fiuf^pteaa haMts. 
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jmntr athmHiim or coofcranrtiM is o^cjt nwloe, n^r fvo^toot 
ssinifaircbaogeiouiotlier* We liavceveii tberocovd ^mt 



wiMie skin faai gpnnj— giwily becooie Whila. !!«*(» the 
irenchMiti of audi « one woold Mott probaUy bt nollifiedl in m 
p«rtic»liir which h— bcemi g kmr ^erkiu of their ptogeaiffiw The 
faiilories of e|wieaice hotii ia Mcnand brotct tend to the smm 
eridenee. Iv n laee wUeh is not ooiBeimi8» whether of men or 
animals, we are supported by our present expencaoe in the saf» 
position that a preralent depiwritj of fvnetiDn in the generativo 
organs might arise, and that, heinf eontinned, nnder many of the 
asodifici^ims whidi woidd result mm seaual ii^ereoarse, it ndght 
by nmny apptoiimations eiFontnaUy lead to the extinction of the 
nee* But this mode of explaining a circamstance, winch has 
excited little moie than the cnrioiity and astonishment of natu- 
raNsts, is rather foreign to my present pnrpose; it is sufident for 
thbtoshew, as has been done, that the rate and order of populv- 
tioo among the hnamn species is liable to be retrograde or pso* 
giessive, according to the epcmtioo or absence of the cttMses 
eouBieraled; and that therelbie, and for the reasons which precede 
this enameration, and for many^other reasons^ if they are p^ulred^ 
an oriipn of man by constitution «eii ncser he en^Jbn rt se tfrf ly oagr 
rreeiw which mfe^le wtighi h&m preserwdofthtJinifmuuUTM iff 
ihnrraee; and it seems the less worth while to bestow more word« 
mon this point, as no sncb ruerd^ are even said to exist, which 
fffirm an absofttite begmn^ in two fint parents. 

§ 18. If then neither record nor tnMJhtioQ can fhriibh os witb 
examples of the origin of man Irjreonstitation, it reamins to^mquire 
inrhether by the laws of constitutioii itself we are led to siicfa an 
inference 1 Viewed npoa this ground, the question resolves itself 
into the twio^ foUowii^ altermitives: 1st, has mail existed for ever 
or from eternity 1 or, 2nd, has there been a period, when he b^gan 
to exist) 

1. It ha^ been before said that nothiqg can exist without i| 
cause: how ^r this principle |s to bo admitted may be seei at^ 8« 
9, 10, Ac. Book I. Chap, ii.; at i 2, Book I. Chap. iii. where tbo 
grounds of it are stated. Now if nothing can exist intbout % 
cause, it fellows that the existence of every thing began pit some 
period, for the time of its causation wts that at ii^ich it began la 
exist. It will bo incjuired if this <MH^clttsion applies to- forms 
where there is a provision for endless perpetait^t it will be in* 
quired wlfetber the principle proves a nrst or^in of the bnmai| 
spepie^t These questions relfite t^ lUi apparent distiiiotipn hew 
tweeii ti|ese parts of nature^ whose similitndet fure propagated by 
derivfitioo, apd those whi^ being once formed are liable fofy to 
re-combination pr |Uialys|Sj^ aqd lirbicb havf no sui^cessipn ^f 
lesemblantts. 
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<|«e«lioiit^ wiiicfeare excepted agaiost the principle: for it appears 
to Ibtlow, 4em«ii8tratif«ly9 ttiat if there is ii<i'po9siMe example ef 
«»irteiiceifiiich is^Aot dependknt lor siich existence spoil a prou 
«en ^ em m m Ukm, there cair' be no example of an existence 
which has not at some period begun to be. Bctt« if the topic 
ilKiukl be resohitelj pnrsaed, the substance of the investigation 
WBmM be thus comprised. Altil«ngh we have seen that the pbeno^ 
SMna of nature are in many acts which are nsibte^ and in manj 
OMre which are inferred, acccmtplished by a process of causation, 
which fixes the era of their being; is it not possible that there 
may be some tiemti mmnments, which have preserved through 
tMuMWVleaangeff the characters by which they are now recognized! 

$ M. To suppose that aliy such mominient existed would i»- 
iwlve the fotltowiilg objections, the Ust of which "^ is. not easily 
obviated: 1st, it would leave its e«ltreti€« nnaccomHed for; and^ 
Md, ft would iinpfy an existence according to some other mode 
fban by a combination of its consfituents'. Thus, the peculiar 
io«tance in question n shewn to rest upoir ^e sanne grounds at 
those geifera^ ofles which have been before spoken of: and the 
tmdf of the generid principle referred to in Ihe chapter on Causae 
Hon will grre precisely its^ own credit afike to general instance! 
md to every particular applicstidn. Upon this authority, then, 
Ihe piKmf of the origin of man by constitution k rested ; but 
whether thia origin' tvok place only once and in one place, from 
Ithich single act of primitive causation the present aggregate of 
the speciev have proceeded, or whether the ^raie constituent 
fovren have been at various times and in various places exerted, 
fiviug rise to many primo-genitors, it has been seen that neither 
^PBOMrd nor physicid-testlmony, so fer as we have examined it, has 
ween adei|ntte to determine* 

§ 21. In a matter so intricate, it Is no mean acquisition with 
'9C9ptpt to n general design, to hav^ come thus near to a settle- 
vent of one Kniding point: and having by the hdp of our notions 
«n cans^fioo advanccwl one step, it remains for us, availing oui^ 
Valves if we can of the same help, to conftMer what other condi* 
Utiiia are implied by this origin of man by constitution. It is onc^ 
annre ;H)r be premised that our present occupation consists in 
Mftkiii^ an experiment, 'Ae desien of which is to ascertain howfer, 
4M#'to what reSirits, mere nnaifhed reiiton is disposed to carry us. 
'122. Here igain our choice of the modis of the fi^rst formation 
iBfiMia 4eema to lie between the two following attematives: Ist^ 
whether he iffu at once formed and perfectdl in this state; or^ 
fttd, whether be nrrived at ft by numerous changes, which wouM 
|ttririsl| the niaternils of a long history of approximationsl 

1; That the eiitire mavT was i|t once fomed by a congjiegatio^ 



«»i» It takHttl^re SMrely as a spednwa of the anhail eraitioa; Ihe 
f < l i Wf a f tas||rt|i^igeto»<J 8a ii dtf^ 
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^hkwtmUriA,kn§m^UkmU^fmtittA2Mmhmui; our ex* 
pmemee of' bis gfumth nam the tUle of the ovum refutes sv^ch^, 
BoCioo, kr we oiMenre tbat hh iiitenuil fuuctions mutt subserv* 
to bit fomatioii aod drrelopiDeiit in every stage. Thus we hav« 
dmmuei ike firit alternative very briefly, our business now is 
with tbe second. . v 

2. Reeurring to our doctrines of the ovum, we have seen tb«k 
the fonnation oi an organic spirit must precede that of the lexture% 
As this has been shewn to be & necessary relation, equal to -that ei 
canse and effect, it is obvious tbat our examination of the mode of 
n natural origin of man mast begin at this point* 

S 23. We find, variously scattered in the immense extent of 
being, a principle which has in many respects a resemblance to 
the organic spirit of man^ We find it throughout the animal and 
vegetable creation, fulfilling (sMxlified iudeed in the several foraM^ 
a similar function, that is, it governs their textures, and prevents 
their decomposition. In tracing the sources of this principle «• 
shall find it to exist in substances which are not organic: wr pei>- 
ceive tbat the earth contains it; that from. the state in which it 
exists in tbe earth it is convertible into tha^ in which it exists in 
plants and animals; ^nd that, finally, by a few transnmtatious it 
assumes another place, aud. constitutes the living principle of man* 

^24/ This principle is not oqly or wholly derived fiofn tbf 
(rarth: it floats in the ivipd, the air breathes life, t|ie waters yield 
their vital principle, all abound with the spirit pf aiiimation, and 
liimish it to myriads pi tribes; some of these, again yielding* 
fathers adopting it: by a few simple changes it is identified 
with each, aod something like a common principle may be diie 
covered in all its modifications. We cannot call this principle 
smtMrat/; but we cannot linyit its extent; it is widely prevailing 
its alliances are without end, and i^ will b^ considered morr 
riosely when we spe^ of its.partic|ila|r relfitions. 

S 25. We s|and in need of qo other fiicts than those just meur 
tinned to shew the liability of this principle to a change of fornix 
px rather to a nyodification pf properties. These fapts, also,.ind(Qr 
pendent of our general dpctrines of causatipn, s)|ew if to be no 
eimpk principle, but ap. example of being, lyhicbi like |iU others 
js ipade by its constituents. We infer top prom tbe sa^ie ft(^ 
liow eodfess are. tbe rel^ons pf the pnnoiple yfith o^rtb, 9M^ 
water, and eyen fire, with organio forms, with itl OVU contfitu^o^ 
these decomposable, pfirt related, with some siil^stjinpes, ai^d again 
its remaining properjic^s with others; finaltv, thfoi^hoi^t natupe 
it has its alljf^ipes; apd its pqni^ections jand ifs possibilities ,ara 
infinite. It is governed by itsfcpD^tiM^^l'y il is [mq^ifipi 4>y ^^^ 
relations ^nd these aUianpes.; it lariushes intfgiial I#c^.9f ^hw 
]^inff, or it receives from them pe;-manent or ei^^jK^pt.epal|ties» 
which, by force of all prevailing affinity, are detacned from, or 
f»dure with, their ori^nal recjeptacles. ThiSifSfms is./^less: 
idfiiitities prdfeni^ o|: changes' wrpught» fdl-go^eslxd by cfifll^ 
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fisin^i mod in tom Obeying relations^ Wfai^ishaU liant ttocMCv^ 
lion of 9tich grand alliances 1 iiirho ^all Bai^twbat oannolt.renik^f 
Ltttvus ho](vever descend to the! wore hunbk em^oyvenl of 
HlB^Hig^iaintiy what might result, or >wbat i»sibeto done*. 
H 4 26. Beginning tlwn with alrn^t perceptible d&ots, tlM 
^rii (Jj^monwhose influence 'hafs been befbr^ partially detefciped^ 
urefindyis identified* It is identified hy: itfaat? Our doofrinnt 
lell us, by its caused; these working, throagh>aU that complexi^ 
•f relation abov« sketched^ imperfectly. ) Thus «iiieh in a geoefal 
way: but is nat the manner to be traced more closely) Let m 
examine whaf^tbofle processes of causation might be toiwbicli 
such rare phenomena have been ascribed. : .1 

'V Mt(27« Of th^ particular causatioikiof the organic spirit of .^maa 
it is impossible to speak with precision in the limitea state of •cue 
experience ; mainy questions musttmae to which no answers of tht^ 
wtkfactor^kind can be giwena ^ These questions 'taiay serve tn 
•xercise the ingenuity of those who chuse.itio exercise . their Jn* 
genuity 4i0on them; land if they would attain an i^oluse success, 
fhey must first di^coversome new laws and priniciples to wonk with* 
Same of the^e qu^slions arc > the foUowtDg: 1st, Where w%& tli« 
\>rgattic. spirit ofidan first constituted? 2ad, By what prmoiia 
acta of causation were its elements associated? drd. At whA 
ptrM^iireut they cpitibiaedl 4th^!Was tiiis spirit identified at 
mic^ or was it a nupkus, which received many accessions, uotilfi|bi 
plirfectjon was acc^otpl^hed? ^h. What are thie. eleoaents^or 
wibat are^itbe causei, (>n; across analysis, which compose it I See.' > 
Y) 4 i^* Tjien, consideringit in iti^ union. with the mati^rial organs, 
litis t0 be;asked,: 1st, Wliatiwas the primitive state of the spirit 
JA regard; to. them; T . 2nd, What w^e the circumstances necessary 
tOvits! forming tb^ corpoFcal alliances which it has now attaiuedl 
3rd, Was the present formation of the textures at once produced* 
ii^ by' many preparatory changes? These and many more ques* 
tiikis must arise upon this intricaoty : .bur unaided reason shall 
shew to what extent she dares pioceedl towards their settlement 
respectii^y/ •,••.'- •* . : .^ . r.-n- ...•-. =' j 

1. It is.tdts^Uy. beyoiid the seo^e ibf the wildest coiyecture^ 
Ibunded on at|y thing tike natuxsU>eviidence, to say where the or- 
ganic spirit was first produced, th^re being no more reason for 
piefemng o,ne .place th{ln another ; Nor is it possible to si^ 
fwhelb^r itwas formed by oOnstitoti(»i in one.place, or in, mi^n3i^ 
fjieing that we have no grounds for suppo«fiog, that the agents bj 
jwbiqh su0h^si,pfocess was ac«om|»Ushed, existed in one place and 
^Qat.manotbeirt ■ .-mm =.• 'i.. .,., - »i;>. : . 

d ;!iS* lo Ofd^r.tQ d^ermiite by what previous acts of causatioa 
illia element^ (^ Uiis,. spirit wiire associated, it will be necessary^ 
^M>\t<>. ^seeirtain the agents engaged in the work, and, seconc^ 
what the relations of tbese.agents were with eaoh other, together 
jvitb a (lisilti^ of the i|ifiaenceS'^ud:iiiutations whicbt th»y had ' 
j^enuclva* jfv^tti* Ihi^Mbwrn^-lii^A Itfttiura faas.j)€vjef,t)^#P' 
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etaauMd vaA Mb view. The most that has been done is to have 
fenark^d some few effect which belong to the origin by deriva-* 
tion, and to have theorized a little upon these topics; we have no 
experience to help ns in this decision, not having known an origin 
of the hunan organic spbife but b}r derivation. Facts also, which 
iroidd afford the evidence even ' of a weak anak^y, seero to hn 
minting^ because suchra4rift of inquiry has never been indicated, 
wkhoot which previous step it is scarcely to be eo^pected that iii 
a matter so remote and intricate any data should be attained. At 
it is now less my business to discover new facts than to reason 
npon 'those which we have, so for the present these questions must 
be dismissed. 

, 8. It is equally impossible lo pronounce at wksi period these 
elements were combined* since traditional evidence has beep found 
defective* and since too, in the immensity of duration without 
beginahig which has belonged to the world, the same changes 
night have recurred many times; it might have been peopled by 
the causes which have made our generation what it is; destruction 
might have succeeded* partial or total, in regard to human forms; 
and myriads of ages might have elapsed befone the materialt 
€f the universe were disposed to repeat their fotmer processes of 
causation. ! ^ 

4. Whether or not this spirit was formed at once or by niai^ 
sq^proximations, we are equally nnqualified to pronounce upon* by 
feason of the absence cX direct proofs. It appears that it wotd4 
be supposing a concurrence too com^cated for one single act t 
im the other hand* it appears that if the state of life is not directly 
established* that combination which belongs to it would teiw 
rather to deaomiposition than to a gradual perfection of its natoft. 
This consideration, however* belongs not to evidence of the do* 
cisive kind. 

6. Lastly*' that we are ignorant of the elements of this organie 
apirit twill not be doubted, it is true we have a satisfactory infor« 
matioa 1^ inforence of many things which its properties are capa* 
ble of accomplishing; we may acquire no despicable instruction 
on its laws; but to sav what these properties are* that is* to dis- 
cover that they resemble precisely* or are a part of* any thing of 
. arhich we have experience* is beyond our warrant* because its pro* 
parties have no perceptive relation with our senses* Not to ei^- 
lend any further an examination which must be futile* vre wfH 
merely sav that the obstacles to a decisive apprehension of tba 
mode of the origin of the spirit by constitution will interfore geatf- 
fally* to prevent our understanding of the modes of its aHiancea^ 
ifec. with the grosser materials. We have therefore done with m 
Irttitless search after evidence of the first or second order upon 
these points* and will next proceed to indicate the force and ten* 
deney of evidence of another description. 

S S0. The elements of life being furnished from their proper 
ear ehoioe of these aonreat mast be dkwled by wr 
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■«9reBt Experience. Now we find thut the earth And the' air are 
commonly related m the causation of life. We find in them the 
Biaterials of life, and of every species and form of hfe. These then^ 
from which life is perpetuated, we may most reasonably conckide 
to be the sources which originally furnished life. 

§ 30. Whether the life of man was at once formed from this in« 
tercourise of earth and, air, we would not attempt to determine when» 
before submitting to conjecture^ we were looking about for proofs;. 
But now, having confessed a weakness in the argument, we may^ 
venture to string up a few reasonings. We find tben that the diffs* 
tent specimens of life are to a great extent, if not altogether, pre- 
paratory. Thus, in the sources which we have named it exists in 
no specific form. But it is disposed for spontaneous changes, by 
which some of the most simple forms are produced or have an ori- 
gin by constitution; among these we have some instances in vegeta- 
tion, as in the growths of mosses, mucor, fungi, some aquatic Weeds, 
&c. which originate, as is believed, without seeds. The form of 
life in these examples is one modification of that informal state in 
which it exists in its sources. As every change of farm u a change 
of relation by which the way is prepared to another change of 
form, so the first spontaneous formal condition of life, which ariaea 
out of its elements in earth and air, is a pre-disposition to another. 
What that other will be depends upon existing relations, upon the 
state of causes. The possibility of the materials Of life e»stmg in- 
formally in. its sources, assuming a defined form, will not be denied 
because we o.urselves have experience of the fact. 

§ 31.; One form of life having arisen from its sources, what is itr 
next fate? Perhaps it sheds seeds and is thus perpetuated, or else* 
it dies; and what theni Simply this, that its U(e ii preserved in 
death, that its death is only another condition of its life. How it 
t^is proved I it will be asked. The proof I shall give at length ia 
another place, suffice at present to say that it is proved in two ways: 
first, that every change happens by causation, which implies addition 
or diminution of properties^ so that life in death is modified only, 
and in one of these ways; and, second, that those materials with 
which an organic life once inhered are found to furnish an. organic 
life, to others of the same or* of a difierent species. Thus nlucb being 
granted (and all its evidence shewn, we may be bold to s^ it can- 
not be denied), this point being granted then, we find that this first 
form of life is changed in death, and has relations which in that state^ 
which for distinction we call life, it had not. In death it exists, and 
Is operated on by the causes related with it; and it reiquirea no more 
than the same kind of concurrence among causes as that which first 
made it a specimen of formal life, again to become life in a second form* 

§ 32* But how, it will be asked (supposing that this explanation 
of a spiritual origin may be, admitted), how does this form of a 
principle possess itself of a corresponding material form 1 This quea-. 
tion has l^een already answered, or neariy so, in speaking of the rela<- 
tions between the spirit and the structureSf m onr doctrines of th^ 
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oivoiii. W€ will bMKttr rtfteatbere (lefefmg to tbttct doctitott 
lor tkc gfomHlB of the atsumpllottX tbal this spirit has a relation 
larlncli Iws keen eaUed oae of alBoitj wttb the materials; that ka 
(klaea (deternuiKd by fNPtvioiu acts of causation), beiof whare these 
materials are subjected' to the spiritual affinity, tbey are aggregated 
or arranged according to its age«cy. 

$ 8d. Thus then wc perceive that an apparent distinctioa or 
snbdivlsian arises in the modes of origin by constitution, via* one 
which is primitive, resulting from relations between the elements of 
infohnat life, contained in its sources ; and another wtiich is secoa* 
dary, or arbing ftiom a former condition of life, which has beeo 
inbdified by death, and is consequently prepared for further mod^^ 
iication by a mce$Mary change in its relotions. 

§ 34. Now although this distinctioo appears to be not weakly 
sanctioned, yet in the real nature of the processes there is no difie* 
xence; both these modes of origin being resolvable into those uni- 
wrsal ones of causation, vic« by addition or subtraction of proper- 
lies. In this way that which is called inforhml has been shewn to 
become formal life; and in the same manner one spiritual forniis 
by death rendered different from the last; and when again it ap- 
pears inhabiting a material fabric, it then is that i^^hich it is made 
by a repetition of these same processes; modes of causation, com- 
mon botji to tbe primitive and secondly forms of life. The dis- 
tinction may however be admitted, principally for verbal cofi>-' 
venienees, having defined with what limitations if is to be received. 
Thus much may be said of spiritual ocigins in a general way : let us* 
vetum however to that particular one whose history we have more 
especially undertaken to trace. 

§ 35. We have discovered the complexity o^ the human organie 
spirit by considering its properties in their effects upon the sirue* 
tures, ditcv From this complexity we are inclined to infer that such 
8 spiritual condition is not at once attained. It appears contrary to 
the little experience we have in the origins of some of the meanest" 
and most pimple forms of life^ to imagine that by any single change 
in the relations of informal li^ such a state of the principle could 
at^onceresuftv 

§ dd; If then this argument (which is of the presumptive kit]d|>, 
supported as it is by all the experience we have on the point, which 
is nttle enough, should be alloAived to deserve consideratiotv, we 
should conclude that many forms of organic life preceded the in^ 
tegrity of a human spirit* We should, in conformity with such a 
view, conceive that its first production from the sources of its elte- 
ments constituted the simplest state of formal Irf^; that this state 
of life gi«dually became more complicated, 1st, by its modificatioti 
in death, and, 2nd, by a subsequent change of relations and pro- 
perties which caused it again to be exhibited as a specimen of 
fonufil life. 

V87. By a repetition of such processes it is impossible to limit 
the fotms of. life which may thus be produced. The near relations 
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j«]l>siitkq^ ibetw^ea Mm 4ittftat taim9, tfie tua^ ^f tMr «»ilvtr. 
uons from one state (9 aaothi^r^ we have before b^ reMiAed of, 
«ik1 »W\ hereafter nk)re fully apprebend. when imt bwnnfsflii Is tb 
i^ieafc qf the mamienance cf lift and ^he mtmner 0/ a$$imilati»n. 

§ 3& Tlius then we have faintly iketchevl, we may perhaps say, 
the probable modes of sptritaal formsrtioli. There ace involved in 
the sMob many objections of a minor soTt> wfaiish I have ndt 
thought proper to notice; and, on the other hand, many collatersi 
circumstances^ of equal force may be adduced in support of these 
views. . Among the objections which might be urged i shall aotk^ 
only this one»^ vi^^ if man was once form^ in this spontaneous wa^, 
merely by a train of causation ^vrought, it must be remiHnbered, m 
an infinity of ages) and by a concurrence of elements, hK>w comies it 
that we have now no examples of steh an origin? 

§.39. To this ofagection, the force of which is not very great, it 
niay be answered, generally* that all the piivts of the Uflit^se are \k 
action, undergoing perpetually changes among themselves, changes 
of combinations resiilttng from tiie particular statesi^ftAlises, fixing 
particular and present relations; that therefore we are n»t to expect 
at this peiiod) or at this stfige of Change, the same resnhs as occurred 
perhaps at times ibcahmlabty riimote. Thi^ nemlirk ik sanctioned 
by experience as well as induction. History has preaeiVed many 
solitary fiEH^ts in almost every department of creation; ^ts which 
have occurred at one period of causation, eJSfetts for whith there has 
been since no relation prepared, no concurrence to give fhiem birth. 
But I propose to treat the objection a little more respectfully. 
. § 40. Supposing the iafeirence, that the coimplicav^ hav^ arisen 
from the simple forms of life, to be correct ; to de^oda little iM»re 
particalariy into tlie subjeot, the queation is, how it bajlp^g, sdeing 
that the first and simple foiins of lifb are now produced fVom thehr 
^tements, that they do riot in time bftcottie converted into the com* 
plicated fornis, thus extending* our ^experience of origin by constitu- 
tion? r This question is replitd to in a ^neral^ way above, and now 
more: particularly as follows: 1st, The itate oi the deitients of lift 
(their relations, &c.) existing in their sources i^ necessarily very difier- 
ent> before these elements have been disturbed^ befdHre they have 
established the complicated forms, from the coddltioh of them when 
^heir processes have been vastly Interchanged, ivA when, finally, all 
. the effects of their causation are accomplished. 2nd, Th< conver- 
•ion of the simple irito the complicated formd il shewn to be de- 
pendent upon the condition of the elements, drd. There being now 
so examples of the spoiitaneous origin of the complicated forms of 
lif<^ indicates only, agreeably to the argument, that the series of 
causation ^hich product these forms has long since been at an 
eudi and that th<e aggregate condition of life, being now different 
from Its primordial condition, is established in other relations, is 
governed by another causation, which, among its other results, has 
prepared the means of identical perpetuity rather than of further 
chaiige. Consistently with this last observation (which is indeed a 
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|Muri tff Our eiferieno^, I am tBsposed to onpate very little of ihe 
▼ariety of animal foraiB to the casualties of sexual interoottrse and 
io the peculiarities, of nutrition; for» in the first, we find that the 
offspring of these casualties of intercourse are incapable of perpetu- 
ating their kind (this at least holds good gmeralty of the varieties of 
species), and, with regard to the second, w^are assured by experience 
from the earliest recorded time to the present, that animals and 
vegetables have preserved characteristic marks of their primitive 
identity. This is a strong tendency in nature: it is exemplified in 
the results of grafting, in the varieties of animal and vegf«tabie forms 
which are prea^rved respectively under 9ommon means of nutrition. 
Sec*; at the same time it is not to be expected, as will hereafter be 
more fully remarked, but that the means of nutrition may to a cer- 
tain extent modify or influence the form of life, these two constituting 
a relation. And some strange products may occasionally result 
/rom a commerce whicb may be said to be unnatural between 
animals; of which products tliere may now exist some solitary 
remains : the Mamoth however is not to be reckoned of tkk numbirr 
since it^ remains prove it to have been larger than any knbwn 
animal; wlnxeasif it were a product of the above description, it 
jwould be /f^tf.ithan the largest known animal, partaking in this 
respect of the difference Of properties between the parents. It is 
4o Ife inferred for Ibis reason (if .t|)e specimenis are not artificial and 
the acfsouats fabulous) that this -animal at least belonged- to a race 
which, ^ojMMug to some of the causes before enumerated, has beeome 
extin(;tM<p , . 

§41« ;JHl.vjng once come to axondusion of an oHgm of'mau by 
'^li^titutipn*: whether called a creation or however detfomiaated, in 
c^formity with our principles of causation^ we ate coibpetted t^ 
ipake. th<. following acknowkdgmt^nt, viz. 

, That at ja. remote period of the. world the constituents in 'it from 
vrhich such an organic spirit as that we are considering would result 
as an effect,, were disposed to unite and produce as a separate eom- 
binatipn in nature the spirit in question* The concurrence of con- 
stituents at this period was determined by one of two modes of 
laufation, or by both* viz. the constituents previously disguised in 
another copstitution* were suffered to form the identical spirit by an 
agency, vKhich detached them from their former alliances; or by an 
agency which furnished additiimal properties to constituents uhieh 
were notMherwise identical; these agree with the only possible modes 
of caiisatioq, by subtraction or by addition of properties, or both. 

§ 42. After all, we are, by candour and a just regard to truth^ 
obliged to confess, that the most plausible conjectures on this remote 
business of the •origin of vital forms by constitution are, iu their ap^ 
plication to particolajr processes, to be very scrupulously received. ' 
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BOOK THIRD.— OF POST-FOETAL LIFE. 
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SECTION I. 



§t 1. 1 H£. •i9iiiie.«pirit is Ikbte to tie vpphmAm ct 
idl thoM laws wUcfa h»¥eb6cii vttioid ki tfae rliay^pr od rimitito; 
the |»oof o£ wbiehis tbntiJMitt fams aveuMveBBai, aai tht miMd* 
o£this lastawuiiiplMiait rtatod in theclmfierjn$knSBBrtmUk 

§ d^ % thcw \wm9 4>( caffsatio* we are tai^ to regard tim 
spiififr as po simple elenfntaiy principle, hat aawiataininy an uifiiiile 
iBMoiier of propestiea hyt wkkh altogether it is eaoflHtulM. 

§ 3. The spirit itself is not an obfect of sense, bat its ^ HwHwrr 
ia mfkrmd horn its operation. The effeets of its operation are so 
OBQierotts aad fbe mstanets* saifanaliar, thai the suppotiliosi a< it 
ae^iica a curpoicf and ctedift m our reasonings eqaal abaost tir 
pentcptive knoailec^ie. The extsteDcc jof this sptril being oner nav 
fmed frosR ila effit^, we neat begin to^dass those effii^^ giv>lV 
cmrfcspondittg denominations to tiie properties ^m the: spirit' bf 
which these effids aoe accompiishedi' 

§ 4. Tlie progress which has been made inlfaiswmk olnmlysi» 
aad classificatiDn is net mnnh to be boaatai of; the most tliait.bH* 
been done is^destgnalrthtoe or fonr specicSs of^contractili^'lirona 
whiB(i has originated. a fast deal. of cntsnoia and abawnl masaa J n y 
Tbespiritnal) phenomena hvre never been considesediw tbeuitnsaf 
node; I shall peaceed aieidgr tasbew> is thisphee^teta proper* 
foundation for reasoning about these processes, has* nett yet bees 
iadieatedl 

4 5* Tbe.phewNnena*of life, it has been-said, art pradoeed by 
tbe operalionol stimuli o»^at wfaichibasbeen>caUed '^excitsbiUtjv'^ 
By the paoportioosi -to^ o£ th^e ttriD tjm state oi ffir.eits»«nt ot ol 
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hit if regulated. T^ varieties of life or excitement are also said to 
be two, riz. a state which is above and a state which is below a 
givcD standard; all this may be very tme, and yet we are very little 
the wiser for it; it is equally true that life is life, that life is either 
good or bad, and that when life ceases death begins. 

§6. And with respect to our contractilities: their enumeration is 
very correct, but they lead to the mistake of considering phenomena 
in relation only to quantities and degrees where an altered consti- 
tution has taken place. -^ / /'. I f. 

§ 7. Thns supposing the action of the heart to furnish the 
criterion of the proper state of health, and that the precise standard 
of it, estimated by the frcfquency of It^ 'movements, consists within 
the range of from 60 to BO beats in a minute. Now the heart 
might assume an action of the following kind: the first day of 
change it may beat at the rate of 96 in a minute, the second at the 
rate of 110, the thh-d at the rate of 100, the fourth at the rate of 90, 
the fifth at 72, and the sixth at 60. We see these fluctuations, and 
our experience allows us to be capricious in assigning the order of 
variation. At another time the actioQ of the lieatt ^hali on the first, 
secondly or third day also reach 110; but instead of being reduced 
by the sixth day to 60, it shall for months fluctuate between 90 and 
120, and may even reach 160; and whiereas the accession of disease 
in the first case terminated in recovery in dx days, the termination of 
the jecond may be at the end of six months in death. In these two 
cues the rate of pulsation, the deMe of action, was at some times 
praciwiy simihu'. Why, when in the latter, as in the former case the 
pulsations w«« at 90, did not the same termination ensuel Hie 
answer is very obvious: it is because the heart was afi)?cted by 
two diffhmt diseases, by which we imply, that the principle 
which governs the action of the heart had assumed two different 
eanditions^ 

^8. We have the same testimony from the actions which we 
observe in any particular structure, in diseases whedier purely local* 
or cmyoiaed with an altered constitutional diathesis. Thu& two 
eases of pneumonia shall f>e equally violent, one shall Imve termi* 
oated in resolution in twelve or fourteen days, the other la the for- 
mation of an abscess; in one the heart shall have regained, in less 
than a fortnight, its healthy rate of action, in the other this action 
flhaU^ever be re9(k>r«d. Why was pus formed in one case iind 
not in the* other?.' We have just grouiids ibr believing that the rate 
of pulsation^'. &c.- in the affected vessels was the same; further, 
vessels will sustain Sany degree of circulation without forming pus; 
wa must therefore say that ftome other cause, some other condi- 
tion of disease. ^pei^ted in one case and not in the other, which 
governed the termination respectively. 

§ 9. Thus, also, in some persons (those of a nervous tempera^ 
OMnt) the pulse shflAl be raised at one time to 100 in a minute, while 
the subject is cmiscious of the possession of perfect health; at 
another tint in th6 eaoie sut^ect ihe puke ahall not exceed 90 or 96> 
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iiiddi«n be fcc<MiifMDiecl with o^ber ditnieleriftics of fevtr €0»- 
ttitut^ig a state of disease. 

\ § 10. Thus also it may happen to the same person at diffeitot 
periods of his Ufe: at aO; early period, to sustain an inflammation of 
the toe or foot which will proceed to suppuration and finally to 
recovery, embracing in its course the whole range or eVery degree of 
action; at a late period of life in the same seat and in the same/indi- 
▼idual there might occur an inflammation exhibiting a perceptible 
action'or circulation, similar to that which had been formerly eir 
perie^ced; this last diathesis, instead of suppurating, instead of tho 
termmation in recovery, may end in mortification, and perhaps deaths 
within 48 hours. Here, as in the other cases, there might be iden^ 
tity of degree (and if such identity is allowed on a comparison at 
any period respectively of the two cases it is sufficient for the argUf 
iqent), but d^erence in the state of the governing principle. Tho 
same might be observed of vitiated secretions; and indeed the samo 
results of comparison might be deduced in^very instance of disease^ 
whether the comparison is ma4e between similar conditions in 
respect to degrees of action, &c. of the same person at diflereni 
times, or of others. If there is a single instance in which the degreo 
of excitement, which shall be estimated according to any standar4 
that might be proposed, will account for all the phenomena of 
disease, I will never urge another objection against its sufliciency. 

§ 1 1. If I were disposed to pursue this subject to greater length 
I should shew the fallacy of some arguments which have been 
urged in favour of the doctrine alluded to, as well as bestow a jioti<^ 
on some others which might be made in reply to the preceding 
objections; but this would be to anticipate a part of the subjea 
which will hereafter be distinctly spoken of. I shall here therefore 
merely remark in addition, that the state which agrees with the prer 
cise though arbitrary condition of health, may obtain many times 
' in the course of disease, and yet under the use of ordinary di^t oc 
of medicines, with whatever view directed, the constitution ^ial( 
digress repeatedly into the former state of disease which may ter» 
ininate either in death or recovery. Thus an intermittent pulao 
might become regular, and in less than an hour may intermit agaio^ 
thns a person shsdl be wholly freed from a collection of water, anj 
under the prevalence of habits which were previously compatiUo 
with health shall again become anasarcous. These events depen4 
upon pre-disposition, or a state of the principle, the peculiarities oC 
which can neither be specified nor even conjectuted. 

§ 12. As much as has been said in regard to a pathology which 
looks only to the degrees of excitement. Etc. (which by the way can 
never be ascertained by any single criterion) is generally applicable 
to the doctrines which have been founded on the contractilities 
before spoken of. 

ff 13. Thus we say that such a one is a disease of exc^sivo 
irritability : we will take for example, as being familiar, an ulcer, 
the indi4>ositioa of which to a healiog process is attributed Ur 
s 
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«zeeiriYe irritalnlity* -We will suppose it toiye iiscertainiefl thnt Utt 
property denominated sensible orsanic contractiiihr, or^^tiivfxtchn 
Inore immediately connected with ilie arculation/19 ^\on^ interested 
in this disease; llie disease is said to Consist in an excess 6f irritji- 
bflity. llus far we liave jitaied ^ case wfaicb we must next examine. 

S^*^ jr t<( thc'sum or 

quantity o Id ask, is it ascer* 

tained Ihfl q«iatitftyt 1 may 

take it foi , tbcr|: we have no 

ineasure 01 ability. ' If It be 

aatdffaatt mterion and tb!^ 

proof; ihe ato he t^ fff^^if 

ttat the ci ben we are Bnabte 

to estimati )d^lce it into our 

teasonings la 1^ t)iat wbicfi 

Itself stanf t miry fiirtfaer be 

urged, the inten»^f or pf de- 

nree, rat^i le resiid^t in the 

Seat of th< th the apjplicatfon 

inowedab ee'* we sKali baye 

occasion to say a fe^ words faereafter. 

% l&i put, to go further/ let us a]low that irritability ^ithcr i|i 
quantity or degree caQ be measured in ^ome way or Qt^r, loQsely 
bi accurately, lib matter which; let us allow this, and ti^en exai^in^ 
Wheiber aU those phenomena of the irritable ulcer are referable 
tb the quantity or the decree of the sensible organic contractile 
power. ^' '• - " ^' 

^ 1st, The discharge may foe sanious and offensive : ii^ ^hat man- 
iier does the decree of irritability reguUte this particular 9 The only 
function which 18 attributed to this contractility is to govern the 
aetioh of vessels: what rate of pulsation tlien^ or if thrs objected tb^ 
^liat modification of caliber if required to produce a sa^ipus 'd|s- 
diarge^ Such a q^uestion, involvros so inuch improbability^ wi|[s 
peAilps never thought of, it istherdbre no wonder that it'TsHoi 
toswered. But that the secretion is not produced by any rate of a!r|mnj 
by any degree of the principle alone, se^msj to be proved by the i^j^ 
that am orainary specimen 6f phl^^onpus infiamt^ation iiS sbm|^'ot 
other of its iJeriod^ embraces eveiy rate of action^, every conditioii 
of aninfli^mmatory d^tbesjs;*^t least, if we cannot discriminate a 
diflerence in^ fey6ur of that connecte;d with bur sanjous dfscharge| 
vjt ^jave njo right to presume it. ' But suppose even that \ di^f r^ce 
of action in tne v^ss^Is werfi perceptible, Suppose also that Zy sui^bl^ 
caliber of tl^e vessels were Bssum^cT^T^hfch I^st fs supposing a pi^o- 
fterty superadded to that whiih mei^el^ govern^ the rate ^ pulsa- 
tion), suppose all this and every crther convenience, the efe<^ Woji^ld 
then i>e that the fluids contained in the vessels would he. ctrirQ^ted 

^acextaiJEi 
r grve a pnMlttCt of secretioo; 
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for every variety therefore in the qnality of the secretion we must 
infer a corresponding condition of the nature or constitution of the 
cause upon which it depends. 

2nd, With regard to the disposition of our ulcer in other re** 
spects, instead of healing it becomes more extensive; these diffe- 
rences are^not dependent merely upon a power whose Only property 
IS to make tubes contract faster or slower, to render them larger or 
smaller, to make them pour out their contents or not pour out their 
content^. Tte dfej^^^n Of (he Aft^ Atilst h6 reguAKtel l^ ^uses 
capable of producing more than the effects of hydraulic agencv, 
seeing that its disposition is expressed by processes and varieties m 
which hydraulic agency can take but a subordinate part. 

3rd, The condition of the ulcer gradually changes, and new 
organic substance is |N:p4iiced frpm it. What <2e^«tf of a principle 
capable of exerting only the single property of regulating the actioi^ 
or caliber of vessels is capable of forming ap animal structure! of 
endowing that which it has formed with life? of rendering Jt capa* 
ble of more phenomena than ci^n be en^mera^d} I ffaall pursue 
this topic no further at present: I will merely remark that these 
proofs are also applicable against the sufficiency of the other con* 
tractilities. Without therefore continuing my qbjectioivs to the 
doctrines of life and disease which hav^ prevaUed, and do prevaMgr 
I shall proceed to state what; i^ppear^ to me the true mode .of <;oii« 
sidering these subjects, the latter of which, viz. dises^ beinj» here 
cited onlv in the way of illustration, will hereafter be' distmd^ 
spoken of. , , ^ ^ . « 

§ 16. It has been ^^ewn, in treating of the conditions . of the 
ovum, that fEe organic spirit is vastly compounded; thafr \i hm. 
many properties has been there demonstrated by tracing their |par- 
ticular acts, and that its prc^perties are infinite is shewn by theg^ne*^ 
rai prin^l^s of causation. . ^^ . . a 

,§^17.. Hence its general condition is this: it is one wbol^ th^ar! 
parts qi: which (tp, render the division comprehensible) exist la 
several spbei^es, which agree with' the portions, whether laif e or 
l^tnute^ of the prgania^ fabric. *. . .. ^.^ 

, §.18l This spirit shews itself to be possessed of fi great diverstty{ 
of properties in, the di&rent material systems; ,it has in every ^sea^ 
nnmerous' relations: fa(y these relations it is either preserved identi- 
caHy,>or qoodified and by them^ its identity or its modifications are 
cxpireased., . ...'.. ' <■ r - » v 

' V 19*1 The effects of the combinations of the properties constj*^ 
tuting- the, spirit may,' to a certain eiLtent, be said to agree with ttifi] 
oon tractilities beforereferred to. ^ But' it must l^ i;emembered that^ 
tbf ae are only certain, effects of properties which are latent ahd^ 
which have an internal ci|ussrtion^ and alliances i^oik ^regular j^^ 
C|(CCi|sional by which phenpQiei^ Jirie; produced afid dnrersi^edfL 
Whether a better classiticatiQii of these effecta may be ado]^ed wUl 
be considered hereafter. 
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CHAP. 11.^0/ ih Modf in nhkh U{fe u mami^inei. 



~) ]. IN • ease of death, while the blood is yet fluid, life it 
not to be renewed by any meaos: we may inflate the lungs, op 
lestore the temperature, or stimulate, as it is called, the internal 
organs, as the stomach and bowels; we may electrify or galvaniie 
Ihe body ; but we shall not re-produee the phenomena of the living 
state : or, lest some objection should be conceived to this example on 
the supposition of an injury of the textures or a change of the fluids, 

§ 2. We may amputate a limb, and iivject or transfuse blood, 
which is fit for nutrition, blood which is impregnated with air, 
arterial blood into its vessels; but the phenomena of life will not ensue, 

§ 3. It is proved by these flicts (and indeed by many others 
which, with the inference, are sufliciently familiar) that life i$ not ta 
te conferred ty the only externals which support it, viz. by food, 
the appropriate parts of whicl^ are contained in bloody and by air, 
of which in its animal relations blood also appears to be the medium. 

S 4* But we find, that in cases of asphyxia, where life is not 
extinct, the means above mentioned will succeed in restoring its 
phenon^ena; and, what is still more unequivocal and pertinent to 
our present purpose, we find that the means above mentioned do 
support life, and that the defect of either, is followed by death. 

§ 5. Hence it appears that life is supported by the conjoined 
influence of air and food ; and that neither, singly, can support it. 
It is also to be inferred from these facts, that life itself operHtea 
upon air and food to the end of its own perpetuation. 

§ 0. This last inference is further proved by the fact that those 
elements in air and food, which to the living principle furnish life, 
have no natural afiinity; that is, they are not found to unite and 
produce the phenomena of the living principle spontaneously, how? 
ever effectual their mutual exposure might bf , but are always rea^ 
to yield the principle when suljected to Us oum influence. But as 
these materials, viz. those derived froqi earth and iiir, are fnund to 
possess the elements, it is not, as hinted in the article on the Origin of 
Man by Constitution, an extravagant coi^eeture to i^niagine that an 
accidental union of the elements might, under peculiar circum? 
stances, take place^ though contrary ^o ofuresperierice of $hieir r^gt^t 
lar tendencies. 
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1 7. A» we Me that life w6iild become evtinct but for tfie fiip^, 
pott and tetiovation of its elements, and a? vfe see that these ele*^ 
nevitii reqoi«re the presence of life, in order that they also might 
become life; we must infer that the influence of life, in regard to 
the substances which contain its elements, is to unite these ele- 
ments, by which they in turn become life, and an mniting principU 
in regard to other materiaU. 

§ 8. It is proved by the, necessity of the frequent renewal, or 
rather the constant supply of its materials, that a given quantity 
of life is np sooner formed than it pastes away ; that is, this portion 
idles, or changes its form and relations: what becomes of it will 
be considered hereafter. 

§ 9. Hence it follows, that the duration of life is not dependent 
upon the sum of the principie, whether conferred on the ovum or 
collected in the stages of growth, for then it would not stand in 
Deed of the support of external causes. 

1 10. Nor is it to be imagined that life is maintained by a pro- 
4pesf of constitution of the following kind, viz. that a principle 
which is a mere pre-disposition to life is originally conferred, 
which is permanent, and the portions of which are made life by 
the combination with an influence from the externals, air and fooa. 
This is not to be imagined: 1st, because there is an entire want6f 
evidence for the truth of such a conjecture; 2nd, if a durable 
quantity of such a principle were conferred, an animal that died 
from privation of the mere auxiliaries of this principle. Viz, from 
the privation of air and food (or blood), should be revived by a 
restoration of these only concurrent means, which a permanent 
principle of pre-disposition wanted only to become life. But we 
find, on the contrary, that to preserve life, requires the presence of 
BO single properly of life, but of the hving state; and this living 
state ceasei altogether upon the privation of the means before* 
mentioned. Such a doctrine as expressed in the above conjecture 
18 by these facts irrefragably confuted; and by them it is proved 
with equal force and clearness, that the following is the true pro* 
cess of the niai^tenanceof life. 

§ II, ne principie of life, or, as we have hitherto eaapressed it, 
the organic spirit, exists in every part iff the textures* Blood, con- 
iaining the elements of life, which are furnished by its two sourcfs 
before named, viz, air and food, is every where doused among the 
textures. The exposure of that which contains the elements of life, 
to life itself, is in this way complete. The next operation is simply 
this: that life, by an trinity subsisting between itself and its eU- 
mints, separates them from a cpmmon material, and unites them, 

$ 12. In this manner the life contained in the blood, in the 
fSOndition of latent properties, becomes by a common act of causation 
the form of life, resembling that which produces it. As every 
quantum of the principle is produced, it operates upon the ele* 
asents (or unites them) for its renewal and it vanishes, successive 
^mmfitiiei in this tpo^ perpetuating the existence of the living spirit. 
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^ (lau If plod's di«ddWr€4iiii^ of Aetivtkef Mil* «eomm 
I^ lay tlicjr vm nbeady ^von; but if a refetkieii fthoold be (do.. 

Sindf d m the pufpoM of aettrkter ooBipo»fioa wilb tbo docUwv 
cjar«asltblmr& 

Ifttr The coodltioo of tbo siippofi of life i* w odcfMlo topi- 
ply of tbe two #xteraak« 

2nd, Life immediately ceases when eitl^r if withheld. 

Srdy The two* OKtcontk tie iooapable of naiotaiainff Hfe, 
mtU090 life is premtiS 

4tb^ I4fe ts m0mi4ri»ed bj^ ihU tkrerfM rehtkm. 

As tfie identity of life woald cease but for tbe^ influence o^ 
these externals, so its identity being preserved by their influence^ 
the opejEatioB of life on then- i» not to produce any thing foreign, 
but to assimilaie iU MmUiy; and as the extenisis before men-^ 
tioned aie the souroes; itom which life iw assimilaled, and as ia 
them it exists informally, that is,, in the state of its elements or 
coostituentsy so tbepr«e«ai ofmdmUdiom ts to unOe tho ekmmt$ 
tj/^whi»hami4mtitj^oflif4iopr€9$rt€JL 

% 14. Tbi« reasoning ateits of being placed in many other 
poinis of view^ but to me,, by Xb^eowMtuAUm of the £icts,.the in* 
fekente i^ so clear^ demonsteated Aat any additional ilhistration 
Mena sopcoFfluous. Theblood is^ no animal, nor vegetable neither, 
butiitiiff the material oostaiiriog^the elements of life: it i^afmthtr 
preptmMom of ike mfotwrnl (^ wkiok> etfioto ia earth oud am 

ilb^ Iiveonfamity with oor general' prindphes of causation,' 
life baa beea Wove said to eontain an infiikity of properties: it it- 
not hero necessary to give so- much latitude, we will merely say 
that it is identified by many properties* These properties cor« 
respond in their vaitiety,^ to say tbe least of it, with the varieties of 
the wiicde animal and vegetable cieatioaa; different properties 
of lilb are nofc merely exhibitedr in the different^ clasaes of animals^ 
but als^in>thoae q# the same species^r Hence the various forma> 
of bodiesi,benoe theseteral ooofii^ufatioas of org^qa subserving to- 
tho same punposes^f henee M tbe varieties of size and growtb,. 
hence the varieties of pre-dispositions^ with BMmy. other bMlces. 

il& The genen^ law with, respeet to tbe generation of Ufe, 
appears to be that every speoimen- of' it assimilates from: the coom 
noa elements its- own )»eoise identity; this is detennioed'by.a9^ 
affinitjF or reblioR which is settled 1^ the canses involved in liito 
its^, ia away before M^laioed^ "thuf^ everjF animal and everj^ 
tree maintains in nerpetuity its ow&obaraoteristics: and thus evera 
body preserves for the fiiture a oonfomiity or resemblance witk 
the past; all ob^ng' the common relation of okuse and efiect:^ 
eftbtence forcingrexistence; 

§ 17* But althottffh this law maj i^ the gross with correctnesa. 
he said to be general, yet it is liabre to^many uiterroptions,>stili 
however iaofc^dienee to tfae^ universal ]|i we. ■ The preservation of 
luspecieais interrupted bv7variotts. accidents befi>re emup^rated^ 
fipd-thepei f a t m K i oa o^tho> pastadeutity^ of aa iodrndoel i* lotov^ 
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DM, aa^, fi»d, b; ipanietiei i« tlie iiatiive and openitiiHi «f externals. 

4 t8. Belli fbese 'dbtuietioBS are IrigMy importent, btft Hm! 
first is more particttiiirly «o, from fis am^caliofR to man^ pro* 
ceases ^sJTber^vfse ti%^eimd ia mystery. It 1» by ^\i law tbat the 
ofsanie^bmiges take place whicli are eonspicuoas hi the several 
ati^ ^^; ttiid bv It ibe order of disease is ^ Ae most pi^t 
Tegutotcd.' ' , , 

% 19. In trettittg <of Ibe ^nm we have ftmnd that 'tbe diilirefK 
Itals, Wbetber dctiv^ brpre-dispoiHnit, i^bkh serve 1o' iKstiftgutsb 
one spe^^kneii of liU-gimic existtiiice from anotber, are possessed la 
the ovum by^i^&^o^* Mid are «iot attributable to tbe hiAiieB^ 
of externals. IWieTir^ of this are varionsly scattered in tbo 
article erllttd^ to r'r shall not tberefore reftr precisely tofbtpi, 
bat flverely recafiiHuhte the tWp f>Rowfiig: Ist^^at with ovipsfroui 
animais'afi the #iietM processes by which tbe atfflmai Is IdeotMed 
nre conducted %iriiN>at lariy' ej^emial meltoHal nf ntttHtwn^ "an^L 
2fid/ that with ^ viviparoiis animals (as welt asamtMif; vegetablei^ 
the characteristics of the respective species are preserved; qml 
even tendencies expressed which are peculiar to the ptrhlhtY^tock^ 
vnder the itiikiettce of exteniais ^hich iire common to tli^ all^ 
These prdo&may also be strengdiened by recurring; to oar prhicl* 
pie of cavsation; but lis the sob^eet is already separately ^>oken 
6f, such a re^pituhtion seems* euperfloouf. 

§ 20.= "Evei^ property Wif^iijfe which acts requires t6 be i«newe<)» 
and for its maintenance uHsst therefore require, and Aid, a shni^ 
tpde in the material ^f nutrition. v •'"''■ -^ 

^ M . But tfs iifo appears iib ^ry sphere to possess «n iotegrity 
b^ which no property has ah independenrt fate; ^tis^ wlttiiiM 
whole exists tIkewhdFe' assimilates r aa^^hek the whole has-eeased 
to t^ a whole no si^^^ properties are Indicated toTemafe; iind 
m^e especially as ' w^ obsetVe that when' the latent causes from 
pi|rental pre-dis|^ositlon become active, tbev also are reden^ 
ftwm a source': on the^eaccpnnts ft 19 {Probable that the whdeiife^ 
such as it is con^t^trted liy its sum of 1)it>pevtles, passes awi^ and 
Is rented by assimilation : and if Ihfi is the case it follows 4hat 
its l^^t or ^ssive properties are supported, as weft as the active 
oi|es, by ^is s|i^e process of asshinlaitiott. The argumeat derives 
additiohi^) credit fro^n the foHowing ecnisiderations, namelyv 

f tt. Ttiat properties of ^-disposition conferred on Ibt 
ovum, ^nd which for years hav^Temained latent, do when they 
lire become active #nd their sitoilitu<ks in the common material of 
i^utrhion, and afe perpetuated by assim^tion: such is Ihe case at 
the period of pube^, when a peculiar secretion is produced by 
the agency of Hfo from glands which never secreted before'^ and 
the foculty t)f this secretion, obeying atl the other laws to whieb 
)tfe Is subjeptect acts and is renewed with considerable duratiod. 

^ 23.. Hence the terms of the coi^thiiiance of a pre^iispesinf 
property with the* general coustittttioii of the principle of hkp 
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mttt depend vpon its teadencj to astioukte, oader all its < 
ttaiicet» and this latter will be fixed by its relatioos witb the other 
properties of the spirit. Enough is here indicated of this rektion: 
il remains to be pursued under the title of disease. 

S 24^ But this spiritual assimihition does n9t cofnprefaend the 
entire relation between Hfe^ and the medium or material of its 
elements. At the same time^ as life is maintained in every seat in 
the way described, it separates from the material of its own ele> 
nents ^Iso the materials of the textures. The manner in which 
this is accomplished has before been said to be by affinity ; but 
this is a word expressing only the name of the relation. If it 
were possible to make a more minute analysis of the relation wf 
•hould be furnished with some very importai^t knowledge of the 
agents engaged in the relation, and might still reserve ^he term 
affinity» to designate the modes, of indivisible processes. Let us 
attempt something iu the way of illustrating such an analysis. 

§ 25. As every organic particle, composing the structures is 
first formed, and its cohesion with the rest afterwards maintained, 
i^y^the organic spirit, so every organic particle is a seat oi the 
spiritual properties. 

§ 26. As the blood (which will be shewn mQjTf. particularly 
Jiereafter), or the fluids separated from itr^ the majterial of nutri- 
tion, so one condition of the agency between life and t]^^ fluids is 
that the latter should permeate th^ organic particles, r (Thus the 
material is exposed to the agency oif )ife, the results of which aire, 
1st, That life produces itself from the materi^U.in the way 
described.^ ^ . n ' 

2nd»; That it prodpcf s the organic particles, determining their 
arrangement, ^. as before proved; and, . 

dra. That, having.produ^d the structures, it preserves their 
coherenpe: our present business is with the two last 

§ 27* ,1st, The alternatives with regard to. the formation of the 
ftructures are, 1st, whether they are necessarily attached to the 
formation of life itself; or, 2nd, whether their formation i^ the 
fesult of a distinct agency of the spirit upon the material. 

§ 28. 1st, That the aggregation of the particles of the textures 
is attached to the formation of the spirit, requires to be further 
exphiined. The proposition supposes that the elements of life in 
the material are allied with those grosser parts which become the 
organic particles; that various forms or combinations of the pro- 
perties of life (as lias been sliewn) are contained in the same ma* 
terial; that every form of life existing in a texture assimilates its 
own form; and that as the properties constituting this form are 
separated from the blood, the peculiar material particles with 
which they inhered in the blood lire separated also, thus at once 
perpetuating the living principle and aggregating the structures. 

§ 29. Now this theory seems to agree very well with that unity 
of operation which we perceive in every other animal process, of 
which we have « toferably clear understanding ; M U is irrecon* 
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dfaiMe mri^ the MioWmg ^cftt: M, fbe f«o««M ^^ %fMtmA 
/BsdnrilattoD h unremittTfrgt tm^ if, "with -tverj sew forlion 4)f Hie 
kpirrttiai ieFettients, an ncceMfon of hew ofgatiic pavi4c!te« wel« al«o 
to take place» these having a permanent 'plaee^ 4iie ItwMaae ^f 
tbe structures may proceed ad infinitwn, 2n^, As <ttie spiritual 
assimilation goes t)n under M cireumstances of disease, &c.-as loivg 
ira life lasts; so there would, aecorlKng to tbts acftion, be »o 
possibility of a wasfte of ibe structures, unless tiie fuoffAmln 
<of ^fe were diniinisHted^ for ^ sparitua) and orgaok IbisQia- 
tions must proceed together, thej t^emg inseparable; a PMKlt 
iprfaich is contrary to fact^, as is exemplified in feversi, atrophy, 
<5cc. ^rd. The basis cf the fbeoi^ stands in need o4f ^wpputt 
equsAly ^th the theory Hself: kht, in the ^st <plaee, it #^« 
quires to be proved on its 'behaftf that ^he elements «f the spi^t 
ure -united with any order cff particles, independenlly -of «oiae in- 
termediate bond, as by chymical or other properties; hi tfie 
second, it requires to be shewn, supposing rthat the^spiritiial pf<0- 
perties are thus allied with material pail'icles, that this ntlianoe is 
not dtvotced by the process of the spiritual assiivHaftioi) ; ^nd^ki 
-the third, it must be sfhewn IHceri^ise ^hsrt these materiifl p»rfickcu 
and no others, existing in t4ie blood, are those itf^hidh «re ^uad in 
the tespective ^tuctures. This theory, theref^e, ffom the ^E^roe 
of the facts ju#t mentioned, f cannot help -rejecting; 4hough if it 
iiad been a(lowa(fole to have passed offa theory asatmeexplami- 
tlon, merely because a beautiful 'harmony *wotfM te^eibeefa «iibi- 
l>ited "by it, the one lin c^uesf ion Ini^ht 'Itai^ <heen extended to 
fiiany other points, and tarsed with aA agreeable ContnttfcfMm. 

§^.30. The second ahennrtive is whether the fo w a m fa n -of fhe 
structures resvtlts from a distmct sfgency t]rf tbs ^I'it upon <^ 
materiatl The conclusion df the alSirmattve is esti<fa1ished dbya 
combination of the prodfs before cited/wfaich shew fbe indispensa* 
1>fHty of the ^j^th to the formatbn of the structures, and >lbofle 
oHher proofs just mentioned, which txt meant to Fe«Aite the 
"dlt^mative above discussed, Sut to rpoapifnlate ^ome of 'these 
proofs: If life X^s has been s(he^ (Opersrtes to the fohliation «f 
the structures, then the structures must he formed by it, either 
Su^itig its own assimilation in the wary described, or -as a aubse- 
quent.act of life. As the state of the teittures conforms not with, 
the a^9inHla(i&n of \H^, whteh Is pe^iual, hvtt with the Mhpeik^^Hs 
of it, natural or diseased, so it nnist the itilf erred that the lestores 
are affected and governed by the eanstituticn of the spirit. 

§ 31. Thus, then, life existing in the several seats forms the 
structures which constitute those seats. This process requires 
not an elementary condition of life, but the living state of it ; we 
cannot therefore say whether all the constituent properties concur 
to this end, or whether the organic particles/ of the material are 
related in such a way with only some qf them. From our igno« 
ranee of the constituent properties, our analysis of the operations 
of Mt are likely to be very deicient: for wc are ceni{>elled, on 

T 
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'Almost all occasioitf* to designate the infloence fif tpiiitoal pro 
'perties by the term " life/' which includes them all ; we should 
therefore describe, as nearly as we can conjecture* the process qf 
organization in the following way. 

§ 32. The organic spirit in its several spheres has a relation 
with its own elements in the blood by which it lives ; aod another 
with the organic particles existing in the same fluids by which 
they are separated from the blood, and deposited in phces agree- 
ing with the continuous spheres of the spiritual properties, by 
which they were decomposed from their alliances in the state of 
blood. The particles, thus formed by life, afterwards become 
inhabited by life, as is proved by their resisting the tendency to 
. putre^ctiou, which otherwise belongs to them. This leads to the 
other result, which has been left for consideration, viz. 

§ 33. 2. That life, having formed, continues to preserve the 
#troctures. In order to preserve that which the spirit has pro- 
duced, it is necessary that the spirit should reside in the organic 
particles; it then maintains their coherence by a continued opera- 
.tion of that same affifdty which was before competent, to dissohe 
Jarmer connections and assign them a separate place. The mode 
therefore in which the structures are preserved during life, is one 
which is simple and in strict harmony with the preceding acts. 

§ 34. But this union between life and the organic particles is 
not permanently maintained during the living state ; for the old 
particles are peipetually passing as excrementitious into the cir- 
culation. When, therefore, life ceases to preserve the place of a 
particle which it has once assigned, it must arise from a change 
which the particle has undergone, pr else from another complex 
relation, or antagonist process of the spirit, by which the former 
relation between it and the organic particle is made to cease: then 
.life, in this UMoute sphere, b^ing.free or unengaged, if such is its 
disposition (as it commonly is, except under disease), produces a 
new particle^ by whjch the, old one is in effect replaced, the con- 
tinuons spheres of tiie spirit compelling a corresponding^ continuity 
of the particles composing the organized fabric. 'Diese latter 
particulars will be hereafter more iully considered. 

§ 35. Thus much JTor the present of the mode in which life is 
maintained. Many other considerations belong to the same sub- 
ject: but these, together with, I fear, some other unavoidable repe- 
titionSf will fall under more particular heads. 
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§ 1. AS it is a property which beloogs to the spirit in 
the sey^ral minute spheres, to withdraw from the material the 
oi^Bic partieks which agree with these spheres; so, eaterii 
paribus, the quantity of organic matter thus withdrawn must de* 
pend upon the quantity of the spirit, or of those properties of the 
spirit by which the organic particles are separated. 

§ 2J But the assimilation of the spirit may proceed while the 
organic substances are wasting. This disposition therefore to 
aggregate the textures is no necessary condition of the existence 
of the spirit, unless we suppose that under these circumartancey 
the quanjtiim of the spirit itself is first diminished ; a supposition 
which cannot, without further evidence, be indulged, because it 
13 contrary to what happens in spiritual assimilation, where, the 
original quantity tends to increase, as is exemplified by recorery^ 
m cases of asphyxia, in limbs which are almost dead from privation 
of blood, as by a ligature around an arterial trunk, and the 
vitality of which is rapidly restored in all their parts as soon as 
the circulation is established by the collateral channels. 

§ 3. The aggregation of the organic particles will depend, as 
before shewn, upon the disposition of the spirit; and will proceed, 
not in a ratio to the quantum of a living principle, but in a ratio 
to the quantum of the spirit disposed for such a relation with the 
material. 

§ 4. This spiritual disposition cannot operate alone, bat re* 
quires also the presence of organic particles in the material; by 
ttke relation subsisting between these two growth is regulated. 

§ 5. A deficiency of growth can seldom arise from a deficiency 
of organic particles in the material, except under disease; if the 
sum of the ingesta might be taken as a criterion of the sum of 
organic particles in the blood, for people of the greatest bulk 
often eat the least. 

§ 6. But this criterion is not unexceptionable, for the aptitude' 
of organic particles for aggregation will depend upon the offices 
of the preparatory organs. But we are, nevertheless, not without 
some testimony in favour of this point, and it is found iu the fact 
that the blood will contioue to support the fabric for a consider!- 
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Ve Hme mOumi the reoovstiM of 'm^uilM, with no greater dimiira- 
tioo of bolk Iban that wbidi »ajr rcM^t from frequent or continued 
excretiofi* But the waste wbicli §neeetdt to a long privation of 
food, or an habttoal tcai rt Mi ff a of if, tbewK that the facts alluded 
to will not sanetioo a verj f eocral or pontive conclusion. 

S 7* We may therefore denpmte the relation we are consider- 
iof more correctly, by exteodtnf a little the chain of dependences. 
Thus, the process of growth depends, 1st, on the (disposition and 
quantum of the diffosed spfvit; and, dud, upon the presence of 
organic particles in the material: both these depend, in different 
ways, upon preparatory functions, to be spoken of hereafter: but 
when the effects of the relation take place, they prove the agree- 
ment of the agents, the tendencies of which we are further to 
eoosider. 

^ a* It i(S suficient for our present purpose to intist upow tb« 
balance hinted at in the last paragraph, for there ate no ciream*' 
stances of health or disease which will enabk us to decide 
peremptorily when defective mitfitioa is attribatoble to the state 
of the spirit, or when to deficiency of or|^e partielea in thw 
moteriat; thus, leanness migbt succeed to disoider of the ahdomi« 
9al viseera, or to continued fever of the low kipd, while the usual 
quantity of food is taken: shall we say that under this state the 
defoctive nutrition arises io consequence vf a diytorder ei tbe 
atowaeb, &C. which impedes .its function of preparing organic 
fartieles for aggregation? We can scarcely affirm tiiia, in the fits* 
^ase, becaase the state of the diffused spirit is liaUe at all timc^ 
directly or indirectly, topartieipate in its appareallv local changes; 
and in the second case, tbe same is to be observed of the »ti»te a{ 
tbe piepfiratory organs in lespeet to a febrile diathesis. Owing 
therefore to this reciprocation, we must be content to reason npao 
the facts we have, rather than amume those wbieb we desire. 

\iU> We ate then jnstiCed in assigning only thus much as a 
bMf of this relation, namely, that growth or increase requires tbe 
ooneurreoce of an adequate quantum both of the disposed spirit 
and of the organic particles; and that decrease, or the reverse •€ 
growth, mieht result from defect of either.* 

( 10. The processes of growth are centioyed from the exis- 
tence of the fecundated ovum to the period of adult age. Growth,, 
especially in the uterine stage, ia not a mete increase of bulfc; but 
nraoy new parts are formed and many conversioos occur in those 
aUeady produced. The examples of the former are fofind in the 
formatiott of organa and structures, of which in the ovum no simils*' 
tnde could be detected: and the cooipositioB of which oonid 
neither be discovered in the primitive radicle, not in the nutritious 
flaid which assists its development; the examfries of the latter 
are fouod by a coaiparison of the adult fabric with the stain o£ 

^ I sm iuAciently swsre of a Amction of tfte absoftents which rd^tes to 
te same ead f bat thk» will hssatoeficntif tpehcn «C 
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oigwisaiion in tbe different stages of foetal sri'<>wti], as jelly- with 
cartilage, cartilage with bone, membrane with bone, &c. These 
conversions bave been already considered, and tbe^i have been 
ilttribvted to a {M'Ogressive causation in the spirit, by which the pro^ 
perties which compose it are variously wrought into action at diffe* 
rent times. 

§1 11. But the accumulation of similar suMances, or increase^ 
is oqr present topic. Now as this process is preceded by an increase 
Koth of the particles in the material, and of the aggregating pro* 
perties of the spirit, it is necessary that we should inquire how thesft 
take place. 

§. 12. In ordet to produce an excess of organic particles, it it. 
required that the blood should contain more than are necessary to 
supply the waste of organic particles, wbacb is supposed to be unre* 
mitting, tbe terms of which will be spoken of hereafter; and on the 
part of the spirit, it requires that, the blood should con^tuin more of 
its elements than are sufiicient to maintain its present sum : the 
terms of this also will be spoken of under the functions of the pre-^ 
paratory org3ns. But something more is required on the part of the 
spirit. By what kiw of aseimiiation is the sum of tbe spirit regulated! 

f 13. This question suggests the foUowing deduction, vis. that 
tbe tendency of the spbit, at least during the periods of growth, 19^ 
to unite a greater sum of its elements in the material Uian its owa 
origyuU Sinn. 

§ 14. The manner in which this is done is as follows: a fluids 
containing the elements, passes in the way of circulation the several 
minute spheres of the spirit ; as much of tbe elements as is submitted 
to the operation of life, by its agjeucy beccMses life. Thus, if the 
quantum of the organic spirit in the material is greater than that 
whkb is necessary to support ibe quantuai of that which actually 
lives, then tbe ktter will be increased. 

^ 1&. But this point is one the difficulties of which can be ex* 
plained only by recurring to our preliminary doctrines on causation^ 
First, to state the difficulty: the argument supposes the living 
spirit to be a lesser sum of its identity than that with which it ia 
related in the etementary state; in wbal way is the lesser capable of 
affecting (as in this instance it must do) tbe whole of ibe grmter 
quantittf? yr 

( 16. This is a question which has been already ansjpired gene- 
rally, when considering the laws of proportion. To apply these 
lews to this particular instance: the rektion of the living spirit is 
with its own sum of the elements^ and the process arising »>ut of the 
Illation is of that kind which has been before designated " simple 
increase by affinity." The living spirit is related with its own sum 
of that in tbe elementary state; the operation of the former on tlie 
hitler is to separate it from its elementary combinations: thus the 
same identity being augmented, is capable of extending the influence 
wWch is peculiar to it ; and in this wf^ tbe elements submitted to 
its age Qcy canee to be tbeekwentavy aad become tbe livin|^ spirit* 
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{ 17. But it has been ulreadj sfaewn tbat the spirit chftDges its 
Jbrm nearly in a ratio to its eiimination from the elementary com- 
Miatiok^s. . The manner in which this tendency affects the process' 
o# asshfeiilation is as follows: the spirit endures a sufficient time to 
produce, in the way described, a repetitioir of itself, or, if the ele-. 
nents furnish a larg;er quantity, to increase itself; in other words, 
ll»e ttfif^n of the spiritual elements is more rapid than the extinction^ 
or the change of form, which happens to the living principle. The 
proofs of this tendency are, 1st, that the sum of the living spirit is 
increased during growth in the several spheres ; 2nd, that if its en- 
durance were not sufficient for such an operation on the elements, 
Die suln would not only be not augmented, but it would not even 
be preserved, for extinction then would be synchronous with pro- 
duction. Having settled thus much with respect to the growth of 
the sprrit, we must now return to the increase of the sti^uctures. 

§ 18* One proof of the dependence of the aggregation of the 
solid particles upon the living principle may be here recapitulated, 
▼is. that this living state having ceased, the textures (and the par- 
ticks composing them) left to the force of their own constitution, 
which is both mechanical and chymical, tend, not to aggregation^- 
nor even to the preservation of their present slate, but to separate 
from each other and return to another alliance with elementar^r 
combinatiotts. 

^ 19. Thus, then, the living principle has in this respect a double 
operation upon a material containing many constituents: one is to 
fenew, and increase perhaps, itself; and the other, to renew or in- 
crease the solid particles which are conjoined with it in the agency 
oi function. The« following conclusions are in consonance with 
these views, 

1. The quantutn of the spirit depends upon the quantum of the 
elements exposed to it, which are contained in .the blood. 

2. Tlie quantum of the elements depends upon the preparatory 
fenctions. 

3. The disposition of the spirit, in regard to the structures, it 
regulated by latent causes which belong to it. 

4. The quantum of the textures depends, 1st, upon the quantum' - 
of the disposed spirit, and, 2nd, upon the quantum of the organic 
particles in the material. 

6. The ^uan! um of the organic particles hi the material, depends 
also upon the function of the preparatory organs. 

§ 20. It is almost superfluous to make the application of thb 
reasoning: to save, however, the reader the trouble of doing it for 
himself, it is as follows : both in embryonic and post-fbetal growth 
the identity of the spirit (or its properties in the several ^faeres) 
determines its affinity with the organic particles; the particles laid 
down in the several seats are according to this affinity; and the 
mutations of the properties constituting the affinity, are ft^llowed by 
corresponding changes of the structui^s. These mutations are' 
illustrated in tvery stage of fotal growth; and aftervrards in all 
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diseases followed bj cinage ^f strttct^is. As growth is pt 6f g nm i€ 
ifrom the state of the ovum to adult age, so, dtifing tks i4to\e of 
this period, the coecurreoce of disposition and qiiaiitutB! of ^at 
spirit, of spiritual elements, and of organic particles^ operates. Tb^ 
ratio of growth js settled bythys concurrence, or by the ageats 
severally or collectively engaged in it. The varietieM of growth art 
dependent upon the modification of this coBCurrence, the share of 
the absorbent function being included in that which has beeli 
designated the *' disposition of the spirit/' considered in its integrity 
in regard to. the organic particles* 

§ 21. Life, pr<Klucing the structures by its af}inity. Sec. holdf 
the same affinity as long as it is preserved; and life,, inhering ia 
those materials <which it has aggregated* would without some litrth^ 
process of causation maintain the coherence of the ideBlical par- 
ticles which it had once laid down; We are now conducted to a 
more particular considei^ation of the force of the abserbtnt jumiio9L> 
§ 22. The question first to be»se|iMed is, whether any sucti#aste^ 
any such perpetual absorptioD^ as tthat which has been, current 
among physiologists, actually takes place? The admitted proofs of 
the absorption of the solids areas^llow: }s^ tfacosaeous particlet 
being dyed with a colouring matter i^eived iiitthe way of iood bj 
an animal will be found, it is said« to have been removed in a oertaM 
time after this peculiar food has been discontinued; 2nd, the bttttL 
^f the solids is reduced |>y fever, and the pressace of morbid growths 
upon the bones will make them disappear. The first has beien eoo^ 
sidered as furnishing the strongest proof of this perpetual absorptioa 
of the impacted solid particles; let us th^efore examine it« 

. § 23. As the osseous particles are^ made, red \^y madder, and as 
this redness afterwards disappears, it has i)een inferred: that the 
/^sseouf parttc^s are also removed, in order to account for the dis- 
appearance oif the redness. This, it must be confessed, is very close 
reasoning. However, close as it is, it dpes uok ap|>ear quite iraposM- 
ble but that the bony particles might remain when the oolouring 
matter has disappeared; for wherever the colouring matter can be 
deposited, there the fluids which are its mediqrn must penetrate* 
As long as the animal is fed with madder, the bones will continue 
to be tinged by it : but when this feeding is discontinued, then the 
dye is very naturally washed off by the fluids which are constantly 
permeating the places where they before reached, in order totimpait 
the colouring matter. There is no grefit difficulty supposed in this 
process. . • , .; 

§ 24. Biit in Jess than a week after this peculiar feeding is kR off 
the osseous particl^ wi^l have assuaged their natural cok>Hr: heoce 
it follows, if the cessation of the colour is produced by the removal 
of the bony particles, that ail the osseous matter existing ia »t6e 
body, at any given time is removed ,in a few days. Now, as tiie 
bones aire. not better supplied with -absorbents, or certainly mwtt 
liable to absorption, than other part^; it follows, further, that not 

only all the bones, but the .whole ms^ of solids, are remiOved^Md 
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ff«iKwed In tbecoone of a tew days: tntM^Mtf^trprtfct^frMk 
too other imputed souree ftum what a man ^ats and drtriks, Whidh h 
not a little wonderfnl, considering that it h not fbe custom for men 
to eat tbeir own weigffft of food in five or six days, to say Dotfaing 
•boot those considerable portions of it which are known to bt 
ciECfemeatittous. 

§ %. With regard fo the Second proof, tiz. fhat bones, &c. w?R 
disappear under disease, this might he accomp^hed without an^ 
▼easels distinct from those which are continuous with the arleriad 
system; for by disease the life of a %one, &c. may be destroyed to 
a certain extent, and its pattk^, being comnnonted and their union 
dissoNed, may be irecehred into <aml 'propagated along vessels whose 
extremities are patent from a pailitfl destruction. 'Without insisHng 
«poQ fbis matter, as I 'do not mean to i^nestnm the existence Ji 
absorbent vessels, it is sufficient to remark, rhaft though a part may 
.be absorbed 4mder a state 'of disease, or ttrovgh an absorption df 
jtlie ^fluids, exitrairasated into t%e canities, may %e perpetually going 
4m» we are not fheref^te to^ infer t<hat*Ore absorption of the sdlid 
particles, «hose which are impatted and cdherent, is unremitting in 
Iwahh. Is there then, 1 would a^, any pn^of that the particles now 
Identically constituting ^esc^lid labrics of the body, do not remaiti 
«r preserve fheir f^lacesas long as ifrc'tasts, unless disturbed by pro- 
cesses of disease? 

4 26. 9V> fbts question itimtyp^hepa %e replied, the incessatrt 
atftritien b^tiween the 4uids and ihe soKds in fhe work of ch-culation 
anust necissatily produce the decomposition of the solid panicles. 
If this is netfBsafy, then there is no tnore to be said about it; boft 
that it is necessary, I am tndined to question on the following 
grounds: 

5 27. 1st, That our •experience of fbe effects of attrition, hi 
decomposing sdlid parthdles, is only among such as cohere by a com- 
mon iproperty of matter; whereas, in tiic anjmal structures the bond 
^ union is of a diflferent^ind, it is bythe force of the organic spirit, 
iivihich we know to be so far eilicient, that it resists the chymici^l 
iendency to decomposition, Which, as it prevails after death in a 
aliotter time than that in which a mechanical agency, as by tfa« 
^trition of the fluids, wotild accomplish the same total waste; we 
iinost on this account conceive th^ spiritual power of aggregation to 
he eqiMl to counteract the weaker, if it is sufficient to counteradt 
^bt stronger, tendency. Tlie case is diflerent in disease, where the 
bond of union is perhaps the first to be affected, and then follows^ 
imry naturally, sueh a change in the cohesion of the textures as is 
^agreeable with the change of the medium whidfa unites them. 

4 £8. 2nd, That 'the power of mere attrition is not sdficient to 
fldecompoee the solid particles seenrs to be further indicated by dilie 
MIowmg consideration, viz. during fhe periods of growth solid par* 
tides are actoally laid down and cohere with the rest; now thesae 
^purticles existed in that 'fluid which afterwards performs the attrition 
^bi9m. If the aflkity whidi aggregates these partidea U 
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sjufficient to fix their pkce» wh^fi thc^ are alfeady hi motioti» we <isll| 
scarcely conceive it^osstble tbat the fluid which' could not kcfep 
them agalml this affinity before they were fixed should be capable 
ofuHsettling them against the force of the same i^dity when thehf 
coherence has been established: on these iiccounts^ and in this view 
of the subject, I reject also this testimony. Is there any other 
piroof of the unremitting absorption of the solidsl 

$ 20. It may be replied, the rapid diminution of bulk by fever» 
by violent and continued labour, by purgatives, 6cc. proves the 
facility with which the solids are removed. Granting these circum- 
stances to be true, they do not prove even that the waste in these 
Insttoces is occasioned by a function of the absorbents to that end} 
for the examples are those of disease, of conditions when the princi- 
ple of Kfe IS under preternatural affection, the influence of which, as 
may be expected, is expressed in the changes of the textures wUlch 
are governed by it. - 

§ 30. In addition to the previous observations upon this subject^ 
it may be remarked, that if an absorbent is capable of removing a 
solid particle, that is, if it is capable of overcommg the affinity 
which maintains its place when it is once established in its pbce. It 
appears unaccountable how the same antagonist function of the 
absorbent did not resist effectually the deposition of the particle. 
I shall pursue ihe general indications on growth by applying the 
doctrines to alternatives. ^ 

§ 31. Now if the two processes of deposition and removal of 
particles are unremitting, it is obvious that the respective powers 
must, in regard to the same particles, prevail in succession. From 
whence it would follow that the relation between the agents is of 
the following kind. While the organic particles are yet combined 
In the blood, they are related with the affinity of aggregation ; after 
their separation from the bloOd they^ lose their relation with the last« 
mentioned affinity, and become subject to an agency of decomposi- 
tion belonging to the absorbents: as all the functions which have 
ever been demonstrated or fancied to belong to thif system (with 
the exception of a capillary attraction, if any such exists) take placei 
only as the phenomena of the living state, so a relaticfn a( the above 
supposed kind, between the absorbents and the aggregated particles^ 
is directly or indirectly with the organic spirit of the former. 

^ § 32. Still treating the perpetual absorption of the solids as a 
supposed fact, the organic spirit residing in different structures has 
properties which appear to be antagonist: but as it is contrary to 
every analogy that each should in turn prevail, during an opposition 
of their agencies, and the more especially as the weaker (the 'absor- 
bent) prevaik after the fixture of the particle, when the common 
cohesion of matter acts a$ an auxiliary to the force which before 
prevailed : as this cannot be supposed in consonance with the nearest 
analogies (facts being almost entirely wanting), so it is necessary to 
conclude, that when the absorbent function prevails, the relation of 
the solid particles with the affinity or qpirit of aggregation ha$ 
V 
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MMTtfL Thii ooDdauoii iiiirly frctt our topic from the emtntmus^ 
mfDt oif the alternatives; it almost reduces our question to one con- 
cerning the continuance of the relation between th)e vital property 
of aggregation and the solid particles. 

$ d3. As the spirit assimilatev although its nature is preserved^ 
yet its present quantum b perpetually passing away. The relation 
of the solid particles being with the nature of the spirit, and with no 
identical quantum of it, it asain suggests itself m this place that 
everv successive quantum of it u related with its own organic par- 
ticles; and tM therefore aggregation keeps pace with assimilation, 
which also accounts for the uniformity with which bodies, m a gene- 
ral way, preserve their bulk or change it slowly; which, in regard to 
the spirit, has been before spoken of. ^ 

§ 34. If then the new quantum of spint operates upon particles 
of its own, that quantum wMch has passed away has left the organic 
particles whose place it was its function to determine, without that 
aggregating affinity which first laid them down, and which if it con- 
tinued with, would afterwards preserve, them; and consequently 
these particles tan offer no other opposition to an autagonbt agent 
than that which results from the cohesion common to matter. Thus 
these particles are submitted to the controul of an absorbent 
function, or they are separated by a chymical process, being deprived 
of life: one of these appears mevitable ; and as that chymical pro- 
cess which would take place in the absence of an^ other means of 
decomposition is one which is never recognized in a living body, 
during health, so it seems probable that the agencv on the particle, 
begun by the aggregating spirit, this having ceased, is taken up by 
that of the absorbent. 

§ 35. That such a cessation or intercourse between the aggre- 

Sting spirit and the organic particle does occur, seems promible 
»m the circumstances — 1st, of growth, or regular increase, which 
proves a relation between the spirit and new organic materials, the 
operation of which we have no reason to think is suspended during 
health; and, 2nd, from the rapidity with which the bull^ of the 
1)ody is restored after having been reduced by disease. 

§^. lliis latter view furnishes an indication that the processes 
of aggregation and absorption are unremitting; and according to 
this mode they are not incompatible ; and it furnishes also an indica- 
tion that the spirit belonging to the absorbents is the agent by 
which the waste of particles is accomplished and the nniterial co- 
hesion overcome. But, as remarked before in the discussion, we 
have no facts on this subject which amount to proof; and in a for*^ 
mer view of a similar question (in the chapter on Assimilation), some 
objections were cited against the harmony thus exhibited, the force 
of which was there allowed to prevail. 

§ 37. There are many other points belonging to this relation, 
snch as the peripd of the continuance of life with the particle it has 
laid down? It is not improbable but this might be regulated by a 
fdationof the following kind: every orgam'c particle laid down is. 
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in alKance with a certain qnantum of the spiritual elemenllt and 
life continues to reside In the particle until its spiritual elements 
have changed their form hy assimilation. The other questions 
fainted at are, how long may the organic particle be preserved by 
material cohesion, supposmg that the affinity of the spirit with it by 
change of relation has ceased, and supposing no chymical processes 
of 'decomposition (which are not reeogmzA) to Interfere? Is the 
separation of tN organic partible accomplbhed wholW by an absor- 
bent Ainction, or in part, or sometimes bv attrition of the fluids, the 
Spiritual affinity having ceased? or do other properties of the spirit 
contribute to detach that which is no longer possessed of lifip? &c* 
§ 38# These considerations are rather intricate; and unless tl|^ 
are made points of a specific ip(}uiry, in which the recollection 

, would concentrate its efforts upon the iacts referring to single par^ 
ticulars, there is no great chancy of spc^eedin^ with them more 
minutely, 

$ 39, It is therefore best to say, with the degree of assurance 
which corresponds with the testimony, tb^t the aggregatmg and 

• absorbent spirits are antagonist; that the one prevails upon a particle 
Iks long as the particle is subjected to It; that the particle, by change 
of its relations, being free, is then submitted to the laws and Influ- 
ence of the Qth^r, 

( 40, The growth of the absorbent vesseb, as they are called, is 
in a ratio to that of the other stnicturei. It appears therefore that 
this structure must be furnished with vital properties of opposite 
tendencies; that is, while their vital properties are engaged In a pro* 
cess of destruction, in removing the particles composipg the textures, 
they are at the same time occupied in laying down and accumu- 
lating (during growth at least) the organic particles which compose 
themselves. 

$ 41. The oiily intelligible theory of the manner of absOrptlM 
is that which supposes these vessels to commence with open mouths 
at every point (so minutely mixed) of the structures: The relation 
which enforces the function is between the mouths only of these 
vessels, and the contiguous organic particles. As absorption (with 
some equivocal and unimportant exceptions) is a process belonging 
only to the living subject, it is to be inquired what share the organic 
spirit has in it ? The alternatives are two : 1st, it may operate on 
the organic particle to be absorbed mediately; or, 2nd, it may 
influenca it directly. In the former case it mav give the vessel an 
undulating contractile motion, the direction of which being from the 
origin of the tube to a centre of connection with others, the effect 
would be to produce a vacuum agreeing with this course. This in • 
efiect is tantamount to a power of attraction, by which loose par* 
tides may be received mto and propagated along the absorbent 
vessel. In the latter case t\ke direct influence of vital properties 
may be an tiiitialliMi cf the mo4e, to a certain e:|tent, vrhicb is ob« 
served of the itamacht namely, that its vital properties are capable 
pf decomposing organic particles vi4iieh btve lost theur aggre|^tiii( 
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«9io!ty» although they have no influenee on those of their own tex^ 
tures^ where thb affinity it preserved. 

§ 42. That one of the above modes, or both of them, compris^ 
the manner of absorption seem^ probable from these further con* 
siderations: 1st, that absorption is peculiar to the living subject; 
tad, 2nd, that with life none of the second^ agencies cease buf 
those mechanical ones which arise from it, the influence of chymii^ 
means or the force of capillary attraction being thus in this process 
of absorption apparently precluded. To pursue this topi^ any 
further not being consistent with n design of mere general indication, x 
shall return to the considerations more especially l^longing to growth* 

§43. While the several orders of the structures increase in a 
regubr manner^ t(ie arran|;ement which they preserve during slich » 
complication of agencies is not the least striking or important cir* 
cnmstancCr This arrange|nent» as well as the election of the mar 
teriaJs, has been assigned in n general way to the influence of the 
organic spirit. As tUs much has been established in the articles on 
the ovum, we shall reserve the more precise examination of the in^ 
flueqce which belongs to the vital, chymica}, and mechanical fkpartr 
ments, as a preliminary to the application of the doctrines, to the 
structures respectively. 

§ 44* We have seen how the mutations of the nature of the spirit 
in the several spl^exes govern the selection of the organic particles; 
we have glanced at the laws of spiritual assimilation and endea« 
▼oured to connect this process with the formation of the solid 
fabrics. We are now to consider anothjer act of growth illustrated 
in the instances of reycu^a^um. . 

§ 45, We find that the reg^erative powers are liable to con* 
•iderable variety. ^Jn the higher order of animals they are exerted 
comparatively but to a trifling extent; in them the most remarkable 
^lecimens are exhibited in ^e union of divided parts, m^the exten- 
irion of bone, by which an uitersfNice, probably of two, three^ or 
^«r inches may be filled up, mid in the healing of extensive ulcers, 
^c. We have also Slustrafions of a faculty of growth, not yet con* 
aidered in the occurrence of tumors, ^c But among the lower 
tribes the industry of naturalists bus discovered specimens of the 
following description; if the leg of a lizard be cut ofl; an entire 
)eg will be re^oduced; if the head of a snail be cut off, the entire 
bead will be re-produced, furnished with the same, organs as the 
original ope, as eyes, mouth, &c. The former fact I have witnessed 
to a considerable extent; that is, I huve seen as much as half the 
leg of a newt, which w^s amputated close to the body^ re-pcpduced^ 
the whole would mos^ probably h^ve be^n regene^ted, but the 
animal,' from some foreign causes, at this time died* .Thelattisracr 
count I take upoivtrnst; a^id, upon the.samC'liuthorityi.A.plass of 
animals may be adverted to which ar^ said*(to,be propagated by 
cuttings* In vegetables a power of p^pductioni^ in^ e^t simiiaTf is 
•till more ext^iisiyely exercised : • thus, a jl;^^^ in its gepe^ character^ 
and in a)(.^th9 complexity ot arnmg^m^t^ rcpenblipg the orijpnei 
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01^^ 18 prodjuced tram a slip. These instances are the facts upon 
which oiir ^considerations ase now to he raised. 

5; 46. li^ examples may be arranged briefly under the four fol^ 
lowing classes : 1st, instances of ijicrease pf parts not wholly removed; 
2nd» instances of the regeueratibh of jparts onqe existing^ but now 
tQtfilly removed; 3rd, instances of^ disproportionate increase of struc- 
tures which have sustained no loss; 4th, instances of production of 
structure which did not before exist. The two last rf^late exclusively 
tp spontaneous disease: in all four there is an aUiance 10 the laws by 
which they are goy^ed. The two last^ for purposes of distinctiont 
may be. called examples of formation; the two first;; examples of 
regeneration. .' s,,. _^, . ' * -^ \^, ^ ._, i^. 

. ,i47% We wiU' define our specimen of increase, of parts not 
wdoOy removed Jo be a fractured bone, fr9m which a portion has 
beei^ sawed off. l^e interspace is filled u^ by ,a, fuhstance» in ft 
general way, resembling; the hone frpip wl^^ch it is produced* By 
Vfhat processes, according to our, preceding notions^ if this resuit 
accomphsbed ? As spiritual phenonaen^ precede the deposition of 
osseous particles, so these phenomena are ^rst to be inquired aftei^ 
. M8. As we have no means of judging of spirituiu identities 
except b;^ their material connections^ sc) it is necessary, in this case 
tp infer, in agreement with a simple extension of structure^ a simple 
^crease of the spirit ^whjch' produces it The solution so far js 
easy. The spiritual elements existing in the blood are (capable (^ 
suppoiting the quantum of the spirit attained; if the qviaptum of 
the spirit is diminished bv rembvM^^it, along with !a po|rt^(Mi of a 
fabric, which it before inbahitedy^^ or by abndg^g its ra^here, the 
elements in the material being capable pf siipporting the original 
iquanbii^, will actually attain to it, by the assimilating pro^l^», on 
that which remains; and the^ine is to be sud of the p^hi^ parr 
tides. Supposing therefore, 9^ in 0ur present example, that Jhe^ 
is 1 J, inch in the os h^<^hii ^9 ^ ^U«d up, there is^in tbe materiai 
brought to the xepi^iring extremities an excess pf the elemeiits by so 
much as the pupporjt pf tlie lost portion would have required. 
These then are made life bv that process of assimilation which has 
been.befpre said to result from the relation between theel^entary 
and the living spirit; as this is is^ mere act of growth, the spirit re- 
generated by assimilation has the.same dispositions^ the same aflinity 
with the solid .particles as that belonging t9 the rest of th^ bpne an4 
which originally formed it« Hence (liable, indeed to some modifica* 
tions) the regenerate.d portion resembjies that which was lost. , . 
§4d. But although the law just Qientioned may be true to a 
certain extent, yet as a general one it is not in agreement with facts; 
for if the. remaining agents of a structure are capable o£ assimilating 
i^id of re-producing the saine extent of structure as ^9^ originally 
maintained by the material with which it was supplied, then shoald 
three fourths of a femur, removed, be|»-produced,and,grow frpm tha 
renting fourth; for th^ material was adequate to maintain s«c4 . 
m utcnt of hm. Nay, further^ ia agreemenl with sucji rules, a 
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tfcigh which is amputated three or font inches below the hip, should 
be re-produced, boue, muscle, and skin ; for an original or a nucleus 
of all its parts being left, the whole should be regenerated, if re* 
production were commcfHurate with the elements. 

§ M. Although therefore the preceding account ma^ shew how 
sonle of the necessities of growth are supplied, it by no means de- 
dares the laws by which the whole process, its varieties, &c« are 
governed. The interspace of a fractured bone may be filled up, 
yet the bone after amputation does not grow. The Interspace 
ooca^oned by the removal of a portion of a nerve, or even of an 
artery, may be filled up; a etrtam extent of breach inight be re- 
paired, but not ony extent. Then again, although there might be 
aupemunerary elements in the material, corresponding with the 
amouttt of the textures which origifially existed, yet it does not fol« 
low, except firom laws not adverted to, that the increase of assimila- 
tion and of organization should take place where the chasm U to be 
JUUd njfp ratter than in any other place, seeing that the blood 
which drcolates in the vesseb of the repairins' Surfaces is common 
Id all other parts. 

$ 61. These Acts suggest the theory that the constitution of the 
life of res^)ective parts tends to preserve a tonHnuity\ that if this 
continuity of life is interrupted bv the removal of a portion of 
« structure b which it resided, then the coptmuity is restored 
fnm the repmring surfaces; that this tendency to the establishment 
of a continuity results from an affinity between a similar constitu« 
tion of vital properties, whiefa belong to the same structure^ by the 
Ibrce of which, an interrupted principle tends to coalesce; that this 
affinity has certam Umits, or that the affinity does not obtain if the 
interrupted portions are too distantiy removed. Thus, to illustrate 
this theory ny an example, suppose four inches of a nerve to be 
Iremoved, if the principle residiing in the divided extremities is too 
widely interrppted to admit the operation of the affinity, by which 
these properties were in the ovum first assembled together, the 
breach of continuity remains; but if one inch 6f a nerve were re- 
moved, the affinity then operating, the continuity of the principle, 
or of the organic life of the nerve, would be restored ; and in this 
process either the two portions or extremities must suffisr a dimiiiu* 
lion of the quantum of the principle, corresponding with its exten- 
alofi, or their ^assimilation must be increased* The continuity of 
the principle, however, upder these circumstances, berog from the 
power of this affinity restored, the aggregation of a corresponding 
structure must proceed in consequence in a ratio to the assimilation 
of the disposed spirit in thb seat, and to the organic particles sup- 
plied, ftom whence the slow process of growth or regeneration. 

$ 62* There is another remarkable property in this affinity of the 
life of a structure, via. that where a chasm is to be repaired, it super- 
sedes a spuntual constitution of aii«>ther kind, and destroys its cor- 
responding omniaation. Thus, though the mterspace of a nerve 
may be doaea by the union of surftces, or by gralkulation^^ yet tbf 
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i>ortion8 of nerve will approximate and finaHy unite, while il|« 
breign substance whi^h impeded this union is absorbed in their 
progress towards this end. It is impossible to develop these 
mysterious relations: it may however be suggested, either that 
the precise living principle of the nerve has a power of conversion 
with respect to that of the intervening texture; or, that as the 
former increases by assimilation, it engages, froin the superior 
affinity which may belong to it, as its proper sphei^, all the ele- 
mentary properties which can subserve to assimilation in tits seat; 
thus, or course, compelling the extinction of any oth^r assimilating 
form of life. This suggestion gives rise to another alternative 
with respect to the time in which the continuity of the principle 
of an interrupted nerve (or other structure) is restored, viz. that it 
is only in a ratio to the increase of the principle from the ex- 
tremities, and a correspon'ding or synchronous fomiation of the 
structures. 

§ 53. Out- plainest inference therefore seems to be, the re- 
generation of lost parts being limited in its extent; being also 
subject to much variety, and each view involving some difficulties* 
not to say contradictions; that processes occur in growth, which 
are distinct from mere assimilation and its consequences,' or which 
give additional comple)(ity to this process and these effects. 

1 54. The subject of organization/ or re-production, is one 
upon which much vanity has. been expended. Every one can ex- 
plain it, and yet no one has even conceived a difficulty belonging 
to it which would puzzle a mere simpleton. It is amazing how 
wen can flourish, and strut, and talk, and write, pompously and 
dogmatically, upon subjects about which they know nothing; 
when at the same time an assumption of knowledge is made the 
basis of their impudence and importance. But as the world is 
civil enough to allow men to pass only for what they assume, it is no 
wonder that those who know the least, should find it necessary to 
assume the most. Those which are called the doctrines of ad- 
hesion, re-production, &c. are boasted doctrines; it happens how- 
ever that they are no doctrines at all, or else the doctrinal parts 
are of a new and curious kind : union by the first intention, &e. 
the healing of an ulcer, &c. this is how they are spoken of; a 
medium of coagulable lymph is thrown out, and vessels shoot into 
it: or granulations are thrown out, the ulcer is filled up^ and then 
skins over. I can discover no doctrine here, except it is designated 
by the words marked in italics, to wit, the throwing of lymph and 
granulations, and the shooting of vessels; the detail is simply one 
of sensible effects which are different from doctrines. This detail 
IS short, simple, easily come at, and, above all, for practical uses, 
highly valuable; but if we would have some doctrines upon the . 
subject, we must consider the throwings and shootings only as short, 
convenient expressions, and seek deeper for a clue to the explanation. 
§ 55. In conformity with the preceding views (upon which I 
presume no further than an evidence, at best doubtful, warrants) 
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the following appears t6 be the mode of i'e-|)rodu(!tiont by a 
function (or by certain properties) of life a secretion is produced 
fromi the surface, or the place whence the new organization com-' 
mences: this secretion fs lymph; by assiibilation life is increased 
!n this placcj. and Its spbere is extended ; but for the lymph pre- 
viously eAised, life, wanting an alliance with the material, would 
be dissipatdd. but the lymph beingj effused, life as it increases, 
occ^upies'a d^ier'minate sphere, allying itself with matter, which is 
done bVan affinity before mentioned. ' Tlie (ife produced is con- 
formable with that which produces it; thus, th^ life of a tube 
occupies, or by progressive change assumes, a tubular sphere (this 
IS settled by relations mientioned in the article on the ovum% and 
by its tendency, whether ak to place or properties, the organic pa^**- 
tides whic^h' it claims, or separates from the material, are laid 
down : in thi^ case it may possibly have a double source of the 
organic particles, as well as of spiritual elements; for we have 
reason to think that both are possessed, as well by the lymph 
already effused, as by the blood or circulating fluids, each alike 
wanting the influence of life for the consummation of a final 
purpose. 

§ 56. That the lymph is prepared previous to organization, 
aeems to* reflect some light upon a former question, viz. whether 
particles are separated froia the blood during assimilation or after- 
virardsl The fact jtist mentioned indicates the latter, which has 
been before thought the most proba1)le: for if life aggregated par- 
ticles at the time of assimilation there would be no need of a 
medium for its reception, seeing that it and the particles might 
grow together from the surface whence the organization begins. 
We next come to consider the second cla^s of the instances of 
regeneration, viz. of parts once existing, but now totally removed, 

§ 57. We have foUhd but little dmpulty m getting a concept 
tion of sbm6 sort of the mode of regeneration in' structures but 
partially destroyed,' our hotions of growth have helped us nearly 
to a solution in this case; but by what processes of the agents of 
growth are parts, wholly destroyed, re-produced, ts from a nucleus 
In a distinct texture? Thus, in the regeneration of a limb, a 
muscle is begun and developed to its proper extent, or a bone 
grows in a cylindrical form, and at a certain point^osseous growth 
ceases, and cartilage is produced, and then proceeding on from 
this texture, or by mediate connections, bone is again generated, 
as in the entire formation of a new limb; or, in the case of a snail 
which has suffered decollation, from the trunk proceeds the neck, 
the head formed from the neck: in the progress of organization, 
the mouth, the lips, &c. are developed; or, in vegetable re-pro- 
duction, a slip puts forth shoots, these at one period smooth and 
similar throughout, at another at certain places forming branches,&c« 

§ 58. As the regeneration before described refers to the pro- 
duction of resemblances, so its processes of vital properties are 
chiefly those of assimilation; as in the latter cases the production 
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18 that of dissimilars/so this work is oondocted by laws of consti^ 
ttttion. We have hitberto considered the spiritual changes to 
precede and govern those of the organic materials; the former 
therefore are to be considered first. 

§ 59. The identity of the spirit is determined by its properties : 
some of these properties are latent and others active. The pro- 
perties composing the spirit in any sphere are liable to spontaneous 
change^ or that which has been before designated in this depart- 
ment progressive causation. It is by the occurrence of these 
acts that properties before latent are often made manifest, while 
those before existing are no longer recognized by their effects. 
This law is illustrated in the instances of conversion, which are 
endless. Now these latent properties produce that which is called 
pre-disposition: the conversion of latent into active properties 
happens in the same way as all other changes, that is, there exist 
in this case many related agents, making coUecttvely the entire 
spirit. These agents, not agreeing in a permanent combination, 
are liable to become variously combined and modi^ed at varioua 
times, producing at these times varieties in the phenomena which 
result from them : thus the testes at the period of puberty begin 
to secrete; thus cartilage is converted into bone, or an attack of 
gout occurs, or an artery is ossified, or a membrane, as the dura 
mater, is converted into bone, &c.; thus also, and more allied 
with our topic, a fractured patella produces ligament. Tliese things 
arise from latent causes, furnishing pre-disposition, and becomine 
active from change of relation between constituents, determined 
by the force of causes. So much by way of recapitulation. 

§ 60. The difficulty then in re^uxl to our present question is 
not to conceive why dissimilars are produced from established 
textures, but by what law these dissimilars should assume the form 
of parts which are removed? We have no hesitation in referring 
the former to an act of constitution among the spiritual properties* 
which will be sufficiently intelligible from what has been already 
said about it: but the latter we must trace more minutely. 

§ 61. The difference in these three cases of growth is this : 
the first is simple increase by assimilation, the second is increase 
accompanied with change, the third is increase accompanied with 
change, tending to produced the resemblances of parts totally re- 
moved. Now these three follow one law of causation, that is, the 
processes are according to the relations between the spiritual pro- 
perties among themselves and the allied materials. As these 
agents determine the process, so the consequence is that which it 
is determined by properties possessed aheady, and by no new 
accessions. 

§ 62. Hence it appears to follow, as the spiritual properties of 
an existing texture are capable of forming a different texture 
which is removed, that the spirit possesses properties in its diffe- 
rent seats which are common to all or to many, or, relying on our 
present data, to 9(nne 0ih$r$^ From wheacc it will follow, further^ 

X 
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that the tendency of ^ the iotecial omnsiifion of the spirit is, wdrk*^ 
ine with coounoo properties, to produce different forms of it in 
difiereot spheres, by which changes of forms, properties, in regard 
to the textures, become either lK;tive or latent 

'4 63* Thns, if a lost muscle were regenerated, the processes 
ftoqi the suriaces whence it proceeds would be of the following 
kind: properties capable of I^EMining the muscle are possessed in 
m latent form by surfaces from whence it grows t by the relation 
between properties, Ufo is increased bv assimtlation from thie 
material in* the way described: but the life thus increased, instead 
of being identical with that inhabiting the textuires which originate 
the new growth, is according to that modification of the spirit 
which, from the force of internal relations, it has in this place 
assumed. The production will depend upon these internal rela- 
tions, and by them, according to preceding data, it will be bone, 
muscle, Ugaraent, lips, eyes, or any thing else. It is however 
proper to observe, that where the regenerative processes take 
place to the greatest extent, as in the lowest tribes of animals, 
and in vegetable, the new production often diffei^ but very little 
in the chamcter of itsorganication from that whence it proceeded, 
€Hr indeed from the ehtire itMiss. 

§ II4. In the examples of morbid growths, as of tumors, con- 
versions of structures, &g.. a- similar proceeding is observed: the 
4^rganic spirit assumes a change In its properties, by this change 
the condition of the textures is affected; perhaps the seat of the 
disease might be a small congeries of capillary tubes, from them 
processes of growth originate, and the character of this growth is 
4letermined by the disposition of the spirit which inhdtes with it. 
Thus we might have a smsdl sarcoma with no tendency to increase, 
or .the spiritiml ' profierties may dispose it to a rapid increase; 
having attained a certain hulk, a new spirit may appear to actuate 
the mi^ss; from a ^ndency to regular increase, partial acts of de- 
struction may ^ke place, it may slough, it may suppurate, it 
may throw out a fungus,, its vessels might give way, &c. 

§ 65. Now with respect to this change which has taken place 
in the tumor, the common phrase is, it has assumed a new action; 
and if <m a sudden it ^nun't^id, would this be it new aetian tool 
Let, however, the term pass, as it is one of easy and established 
use. For my own part, a word will not in such cases content me. 
Bui; according to this term, the fate of the tumor is allowed to 
be determined by a government of a vital kind. What then is the 
law by which this new action (I have a great antipathy to the 
^ord) takes placet Previous to its occurrence, the tumor was 
tranquil, and it maintained the cohesion of its structure; this 
must be imputed to the condition of the spirif : the structure is 
afterwards modified or destroyed ; this also must be attributed to 
the condition of the spirit. 

§ 66. Now the tumor being at the time of change, as before^ 
supplied with blood made, by nnaffectted' morgans, the change can 
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arise only from that teodency to plrogressive cansatiqn 1>etweeii 
the spiritual properties, which when the change is related with» 
is followed by corresponding changes of the structures* 

§ 67* If> without making any reference to the spiritual agency* 
we should say that one modification of the structure succeeds to 
another, until some final state was accomplished, we should then 
express no more than yfe see;, but our inferences teach us to 
make this reference. ' We say in the gross, the ttimar has a cer* 
tain predisposition ; analytically, we say the spirit which precedes 
and governs the textures, has a certain predisposition; pursuing 
the analysis further, we say this predisposition is constituted by 
latent causes, by spiritual properties, possessed* bttt» in respect of 
their relatioft with the stifnctures* infimnaU . ; 



Digitized by 



Google 



14S 



CHAP. tV.^Anmal Heat. 



f 1. ANIMAL heat is distiDguislKd fron every other 
example of heat by the circooMtance^ that it is maintained only 
during the living state. 

§ 2. The term animal heat is perhaps not altogether unob* 
jectionable; because we find that the living structures possess an 
elevation of temperature, where the characteristics of animal life, 
namely, sense and voluntary motion, are wanting; while, on the 
other hand, the generation of this heat does not proceed after the , 
extinction of thcf organic life. The term vital heat would perhaps 
be therefore more correct; but as this is a matter of very little 
consequence, I shall not affect peculiarity by insisting upon the 
distinction. 

§ 3. Animal heat being produced only so long as life continues, 
and the chymical and mechanical agents in the structure, shewing 
of themselves no disposition or ability to produce it ; we must infer, 
from these facts, that that principle of life, we may according to 
the last panigraph recur to our old phrase, and say, that organic 
spirit hitherto spoken of, is in some way or other concerned in the 

I>rocess of generating animal heat; and that heat so far acknow- 
edges a dependence upon this spirit. 

§ 4. The formation of animal heat results either from the 
function of some particular organ or organs ; or the process is a 
diffused one, as universal in the structures as the existence of the 
spirit itself: the settlement of this point is one of importance. 

§ 6. Now that heat is not produced especially or exclusively iq 
any one place, nQd from thence diffused all over the body, ap- 
pears to be satisfactorily proved by the follo^ving circumstances; 
1st, the medium of such diffusion must he either by the continuity 
of the solid structures, either single or mixed, or by the circular 
tion of the blood. In either case, supposing, in illustratiop of the 
first, that the central orgfins of the nerves are the source of heat* 
and their branches the medium of its diffusion; or, in illustratipiii 
of the second case, that the lungs are the' source of heajf, which i^ 
in them imparted to the blood, and by it to the textures; j say, ii| 
either case, the temperature of the place, or source, where heat i^ 
generated, should be considerably higher than in the places of it^ 
remotest distribution. Thus, supposing heat to be generated only 
in the lungs, these organs bear perhaps in regard to the whole^ 
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the propoHion of one to forty: now the perpetual tendency of* 
ihirty-nioe parts in forty is to become cokl: the blood therefore in 
fbe lungs should be at least many degrees hotter than that which 
has reached the extremities, and which has imparted heat in its ' 
course to structures so much more considerable than the organs 
by which the heat was produced : and the same is to be said on 
the supposition of any other source of heat; whereas there is in 
fact no regular and assignable difierence in the temperature of 
blood at diilerent places."^ This fact seems a sufficient refutation 
<^ a local source of caloric, while, if the fact were otherwise, it 
would prove only a variety of tetdperatMre at different places ; but 
not that the seat of the highest temperature was the source, of 
calorio to all the rest; unless it were first shewn that the increase 
of temperature in this seat was adequate to such a purpose, and 
unless there was no reason to suppose that the faculty of producing 
heat was elsewhere possessed. 

§6. That heat is not conferred upon the structures by any 
medium, as from a source, seems also to follow from the irregulati^ 
ties of temperature of different surfaces, either spontaneous or 
producible by artificial means: thus [ have known the temperature 
of a paralytic arm generally, I believe always, lower than that of 
the sound arm in the same subject; thus^ also, a division of nerves' 
will reduce the temperature of a limb, perliaps pem»anently, or at 
least until re*union.of the nerves has taken place, or their function- 
is otherwise supplied. The same conseque4]ce has succeeded to^ 
the ligature on the arterial trufnk of an extremity. Botht these 
instances confoitud prove that heat has a diffuaedi wm^ not a 
precise or exclu$iT9, source; and thut the degree of it is liable to 
be affected by an agency upon parta which are intimately 'coa^ 
liected with the vitality of the structures. Conceding then \\m% 
beat is formed in no single organ, Init is a function common toall 
•tructnres (or some of their components), it isnext to beinquired.: 
by what process ibis evolution of heat takes place; or what rek^ 
lions are engaged in the process? > 

§ 7. In speaking of the fecundated ovum, we have seen that' 
the ovum of viviparous^ animals tomii|iences immediately after 
fecundation, the processes which establish foetal existiende ; while 
in ovipai^ous animals the ovum may wait a considerable time after 
fecundation/ and the same prbcesses are never commeniced in it 
until it has acquired a temperature which it afterwards piaintainsj 
' § 8. It appears therefore that heat, is essential to. Irfe, that th# 
Ovoin of viviparous animals, suffering no interval between'ftcun*^ 
dation and the acquirement of heat, immediately begins thW 
tkarddm^U^ic acts oj iifs^^i while the dvum of birds, &c. do not 
begin these acts until their life is adapted for the purpose )>y ek* 

^ U\» mm! that the temperatnre of blood is raised two dexreen by the 
to&v<*rt|on of veuons into arterial Ulopd: tliis increase of fe^tpej-ature, liow* 
ever, if traei may be easily shewn to be inadeqaate. 
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Um^i^^'Wmth; Hence it 14 tp l^^infeire^ that tbejUkiitit^f pf a 
liiiring prjp^iple, at leas^ aoMHig. tb^! jaoimfils, which ^Afterwards di9<' 
pla> tbe,peiiie9^ip9 of .fiUi bent^ifi.iiot perfected but hj the io- 
fluence of beat* 

. § 9f. A» processes of Ufe^re.conanenced by the iofl Hence ^ 
heatj 1^ heatAiid life ar^invari^le acGOinpswnieQtSy tlie one not 
ceasipg as lopg as the other .coqtinue^; but more especially as the 
vitality of the egg is no move than a prtdisposUi^ Uf the. living 
«(al)v ^d as heat perfects it in this.9tate and afterwards remains 
with it ; we must infer from these fact!, a^ well by ceneral consent in 
matters of reasoning as in consonance with the Taws of causation^ 
ttwt heat is an essential property belonging to. the common living : 
principle; that heat ymtl^f with the other properties qf life, which* 
10 the egg, were be£^re only predisponent, and that the identity 
of life is Uius 4fo»fointfy praiuced. 

§ 10. It has been shewn that life is so related with its elements 
in the material, as to be able h^wnttimg them to produce its own 
resemblance^ which has been called .a$$in^Hati<m. ^ow if life . has 
ap.asaimilative teiation with the«lcments,«A<0/ being apart aflife^ 
i9yaUo maimtahned in the eame^oaif; that, original heat which, was 
conferred on,, or belpngied to* thejife of the ovum, is that which, 
Qontinning with it and growing with it, afterwards fmMaine^ in 
ep^fmnctUm with it, the phenomena <^ iiiinM«/ heat; no. xircuoH. 
ilaAces of which are not eiplicaUa by a. reference to this union in 
ila regular or modified conditiens^ "^ 

f 11. That heat, like the other properties, of life, is maintained 
hy assimibtipo, is shewn by the lame prools as those which esta- 
blish this mode, asbelongiag to. the general principle* Theprooft 
nfty*be eiuimerated as Allows:. )st* the chymical and mechanical 
parts ^ an aaimal» liferbeing.extinct, become rapidly eold; they 
tberefore have no relation anK«g their agents, which will produce 
l^ealij. 2nd,. Ills exempt. from heat (as in the ovum, &c.) cannot, 
produce heat, tbough sul^feoteii to the.. same siihstances in other 
respects; 3rd,* heat united to the Uving prmciple produces heat. 
The first proves that, the, composition <^ the structures caunot 
luroduce heat; the second, that the .other properties <tf life canB<^ 
produce it;, the third, that.it is instrumental to its own production. 
TUifSeenw tolerably clear. 

^ § 18. But the .relatiian of the heat forming a pari of the spirit, 
iat not simply with it& own elements, for heat conferred artificially) 
nfoa dend textniiesi/ although the tame elements be exposed to it, 
w«U DOtbe produced,, any. more than life wiU be produced without 
heat. 

'4i3..H«n€eitfollow«,4hatthere]atioB behrcen heat and the 
other propertiet of iife.is tU^ namely, there k an affinity between 

* That certain forms oflife operate withont heat, or bntan incomiderable 
4^rt0 of it,.as^aamig faUl^hh><Mlc4.»iiinmfo» and vef etables, proves only that 
life, eiMag i«i|lieveni for«»A, has its pecaUar efficacy, dependencies^ and 
relatioBSy respectively in eadi. 
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therb; % wfildilbey 6iTgirtally uilite^^ iof form ttie identUal tmmg 
prii^cipl^; this affifiity^fterward<pr€b^nFC9 their uDiom 'In ths 
inateriai Whidb is sub^ecf^dto the * agency of life are-theXincoiii^ 
bined elements of life, othehirhe «iid to be liitcbt: there are «lso 
' the eleihents of heat which ire iateiit. (Now the affinity od life witil 
the materfals is With itit«semblan^e or'itt constitments ; beat ^ kii- 
dudbd iri this affinity; and is as^imihtied at a part of an identity 
the fbrce 6f whidi U to produce 'itsetf, by an operation* npoatu 
material Vrhich coiitsilns its elieffiebtsi ^ On this point 1 have scarcely 
asserted more than the order of occarrenee. which » doMiat tab^ 
jected to our obseryatlfHTr' ^ 

§ 14. "There is a close r^se^Aiblasce between the manner m wfuch 
lif^ and the highest degfe^ of heat are maintained: in both th^ 
proceto i^ one of assimilation, ind consists r^spectivdy hr the untoti 
of its Elements. Ignition does tiot take plaice from the cobtaict^ 
mutual exposure of thaft ^leh contains the elements of fircf* Uras^ 
wood 'or coals exiscinif iti bxygen would ne^er inflame;; but. iira 
assimilates itself frottt both/ and, like life, U perpetuated by^ the 
union of its elemetfls;' 4>efor^ Separately enistingy or othentist 
combfbed. 

§ 15. Fire has aiother agneemetit with life^ namely, tfaatin encb 
the elements are c6nibhi(»d ^6m the two sonrceii of eairth and air. 

§ 16. But withrespf^tt'tfo the generatioftWififiitm^rfJ^iif there is 
a difference bettlve^ this process and theordtiiaryone ofitsigtfilkyi^ 
In general, the elements^ are assimilated only by that* which ia 
actually ignited : a heated substance of 98 degrees is not capable of 
assimilation. But this animal process can scarcely be expected to ^ 
be of the common kind, when it can take place only by so peculiar 
an associate as that of a vital principle. 

1 17. That elements of this heat are contained in the blood can- 
not be doubted, because we find that the blood is inflammable, and 
also, that by the blood the animal heat is supported ; not by blood 
itself simply, nor by the other properties of life as related with 
blood, nor by heat, as related either simply with blood, or the other 
properties of life, but by a relation which involves them alL 

§ 18. To say precisely the share which each of these has, or to 
trace the mode which the relation observes, more minutely, would 
be at least difficult, or perhaps, without a progressive refinement 
upon these views, impossible. So much however has been said as 
appears to be sanctioned by facts. ^ 

§ 19. As animal heat cannot be produced by the other spiritual 
properties, beat being absent, so heat precedes and governs its own ' 
production, and isnot, as has been supposed by the cbymists, a mere 
effect of other agents, a product altogether independent of itself.^ 

* Spontaiieoos ignition sometimes occurs: this is a point of analogy with 
the origin of life by constitnlion ; as the ordisary instances of ignition are 
analogoas with the perpetaation of life by derivation. In the animaliaation 
of crnstaceous ova, the origin of life by constUation, or its creatifou^ is partially 
repeated. 
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Indeed the siAgect of aniinal beat» as i« well knowo^ never has beeti 
and never can lie explained-by chymical analogies; for the agents of 
chyniistry, though necessary, are rather of a secondary and subordi* 
nate kind. Not but that chymical changes and processes must 
happen in the performance of the function we are considering, but 
the true ones remain to be investigated, and require that the more 
essential agencies should be taken into the account. . Blood, in 
parting with the principles which are requured or compelled by the 
other properties of life, cannot in this way yield beat; or extraneous 
beat would be unnecessary to begin processes of life, in a body 
which possesses wUfUn itself a capacity to produce it. 

f 20. There is also another point of analogy between the 
functions of calorification in animals and vital assimilation: they are 
each supportable only by arterial blood. Here agaid we are re* 
minded of the elementarv sources: blood made from food, food 
from earth; arterial blood, made by food and air; arterial blood 
supporting life and heat, or we may say only life, as heat is an 
essential or coiistituent part of the common /iriM of life; arterial 
blood, having supported life and hea^ has lost its elements, or' at 
least those from air, and becoming venous blood, requires a new 
constitution to become again the supporter of the oi^anic spirit. 
Some further considerations connected with this topic will fall under 
the titles of '' preparatory functions, blood, ^c." What is here 
said will not be properly estimated unless it is connected with every 
peculiar view of relations before expressed. 
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CHAP. ▼• 



(ieiurai ttekiiont of t^itiU, Ckgmkal, tmd Meehankat AgencU$. 



§ 1. THE rdatidto of th^ spirit with the cfajrftiical iah^ 
stances has been hitherto described Iks one of affinity. That it ia 
not one of constitution^ or that the organic chymicals are not made 
by union with spiritual properties in the Way of constitution^ is 
proved, 1st, by the fact that the spirit l^re^i'ves its own identity, and 
is not lost in combination; and, 2nd, because the structures, &c. re^ 
main, when the identity of the q[>irit has ceased; which would not 
be the case, if this pretisii identity were an eteentiat Canstitueni. 

\ 2. The chymical alliance with the spirit begins in the ovum ; 
this' substance is selected by the properties of the spirit which reside 
in it, and but for the influence of the properties by which it was 
formed it would not be mamtained. Hence, a form of life, which i» 
only a predisposition to that which exhibits the livmg phenomena, 
is capable of tnaintainidg the coherence of organic particles; aud it 
is this property which establishes its chanicter as a form of life. 

§ 8. The chymicals with which the spirit wasfrom the beginning 
allied, or rather the repetitions of similitudes, perpetuating therela> 
tion, C0iictcr as long as life lasu to preserve the living principle, by 
assimilation, 6cc 

§4. The relation of the spirit with the mechanical department 
Iti all the processes of formation and growth is mediate/that is, the 
alliance of the spirit is with substances composed of certain chymi* 
cal properties; these fbtoperties form the material substances, and 
as the relation of the spirit is with these precise properties, so those 
precise substances which they compose are the result of its agency* 
The proof of this Is the necessity ^{precise chymical maitrials which 
would not exist if the spirit were directly related with properties 
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by extemtl or foreigii ones at the same dass^-lst. by a direct rela* 
tion which the spirit might baye with these foreign properties; and> 
Snd, by a relation which the foreign have with the natural chymical 
properties; an established relation between these latter and the 
spirit already existing, the spirit may be modified or influenced by 
the disturbance of the chymical agents which help to form this 
established relation. 

§ 6. As the chymicals are sektted by the properties of the 
spirit, and as in the living body no chymical process (unless one to 
be mentioned hereafter in the lungs, &c. be an exception) takes 
place which is not under the government and direction of the spirit, 
so it follows that no fftimitite sp&ntanelms change can take |>lace in 
the chymicals, but that such change must happen b^ a previous one 
of the spirit. Thus, the chymical nature of the unne may be very 
difierent at various times; it may sometimes contain substances of 
which I ly destitute, or the projwrtions of sub*, 

stances to it may be variously attered. Thus, 

also, a 8 may be formed in the coats of the 

arteries parts which have been the, seat of gout; 

thus, al e produced, or mucus secreted, or mat- 

ter seci reted: all these may exemplify ehymieat 

changei, „ change in either is not primitive; for, 

withdraw the influence of the spirit, let this principle be extinct,,, 
apd they none of them take place* Whatever may be the disposi- 
tion of the chymicals at the time of its extinction, they are from 
that period inactive: they form neither urine, nor chalk-stones, nor 
bone, nor mucus, nor pus, nor gelatine; but they agree in one com- 
mon tendency, to separate from each other by putrdfactiao, . Hence 
they are e, and the spirit is the bond of 

their uni ' the spirit produces and main- , 

tains a c g the chymicals, so the devia^ 

tions of 1 responding changes in the other. 

§7. to the truth of this revfiArk, as 

hinted al the phenomena of th^ p^epa^- 

tory orgai foreign, to the. animal economy are 

liable to fa ihe ctrcumstance. of their having 119 

relation w 1 they are placefl. under its eontroulp,. 

tun into ( ih the lelations subsisting between 

themselvei f these processes may, possibly jind 

a relation to place it m the situatioo only of, a^ 

I6-Hgent, / : ., " ; 

§ B. But the agents of chynaistr^ may be primi^iv^ 19 a#eetipj9»* 
When they' are introduced frona without; in thjs case tbe$e agents. 



Digitized by 



Google 



155 

iimid^ f^rimltWe^ for the preaisposition Vrhiqfa te^ds to the diaiugfi 
is pre<?eded and produced by one of the spirit. . 
. § 10. The spirit has also the additional indirect relation with 
Ae chvmical through the mechanical department. This relation is 
clx^mt)ii!ied in all cases in which the natujral rel^tibi^ between the. 
q)irit and the mechanicals is disturbed; and the effects of which are 
afterwards communicated to the chynilcalconDectiods. In this way 
it Is exemplified in w6unds> and in all mechanical injuries in conse* 
quence of which the spirit is affected, and theti modifies the struc- 
tures or the secretions.. 

§ 11. The relation between the spiritualand mechanical, as be- 
fore remarked, cannot be distinguished from that between the. 
former ^nd the chymical department, in processes. of growth; 
because the particles which compose the structures are constituted 
by chymical properties. 

; § 1^. But this relation, namely, that between the spirit and the 
mechanicals, may be considered according to the following division : 
1st, the spirit with the material particles, as a power by which their 
place is assigned; 2nd, as a power by wbix^h they are moved; 3rd^ 
as the spirit is infiuenced by their place ; 4tb, as the spirit is influ- 
enced by their' motion. Iiiese four divisions include the modes by 
which the properties of matter are acted upon and operate in the 
constitution of animal bodies. 

§ 13. ,l*'The first has been already sufficiently remarked upon; 
tlie chymical constitution of the particles interfere to prevent a 
precise distinction. 

§ 14. 2. The power which the spirit possesses of giving motion 
to the material parts is copiously exemplified.^ This' power is exerted 
in the motion of the solids belonging both to the organic, and the 
animal departments, and In the motions of the fluids. The relation 
of the spirit in producing motion is veith the structures, by which 
latter, motion is communicated to the fluids; in some instances 
the aflSnity of certain fluids with the spirit may be a cause of their 
motion, but to what extent is not ascertained. The properties of 
the spirit have their seat in the minutest spheres of the textures; 
their alliance Is not simply with particles possessing the common 
properties of matter, but those precisely formed, as we find them, 
by chymical constituents. It is therefore prpbabfe that the relation 
of the spirit with the textures, by which the motions of the latter 
are occasioned, is not direct fy 'w^ith the common properties of mat- 
ter, but through the medium of peculiar constituents belonging to 
the matter, and which, as they are found united with chymical 
materials^ c^h scarcely be separated from this class. * 

I i^.^ We find -that mechanical agents, which p 
effects upon the principle of life, belonging to either 
these effects through the medium of the esta^Iishecf 
relation between organic and foreign matter is one 
contact; and by contact the influence of foreign md 
in the modifications of pressure, which pressurci 
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foecbaoic^l ilnictares are ^onoenied, is to produce merely a timng^ 
oif place» 9ame modificatum of eonti$wity. 

§ 16. In order to be satisfied of ibe tiuth of this principle^ we 
liave only to consider wimt would be the effects pf mechaqical 
agencies upon the textures* whether intermd or external, under a 
privation of the spurit whichis allied with them. A needle thrusf 
mto the flesh during life produces pain; life extinct» its effect upon 
the textures is to displace coherent particles: a piece of glass buried 
in a livb^ muscle produces pain and aU the phenomena of iqjSam- 
mation; m a deaa muscle, it merely sqiarates fibres which wen? 
before attached : ai stope in the livins bladder occasions ei^cruciating 
and complicated disease; in the dead bladder, the stone rests upoii 
Its coats^ prpducmg a pressure accordiiig ^o i^ weight, modified by 
its shape and asperities. 

§ 17* If we would understapd how the spiritual properties ar^ 
affected by tfaefe mechanical agencies, we must ascertain what is the 
nature of the rdfitipfi between these propertii» and the placie of tbe 
^i^anic particles, 

^ IQ, f^cm H ij obvious that an organic particle, being fnerely 
the sea^ of a pripc^ of life, can in this relation impart no in^uencfs 
Ip the principle which it contains; by which is further meant that 
without the mterrention of some other agency, provided the particle 
continues to retain its portion of the principle, the latter cannot be. 
fflected by any cluuige which the former might undergo. Thus, to 
retiiirn to onf of our examples, if a ^edl^ should be thrust into the 
ilesh, its effect upon the mechaqism is to separate particles which 
before cohered | the particles separated being still possessed of their 
yital properties, possess them in one pUce instead of another, and ii| 
fhif finmle mechanical relation |io fiirther cbange can happen ii| 
tn^n. But m the livmg state further chfinges do happen in them: 

Kin, inflammation, &c. result in s^ctures wberf^ tbese did not 
fore exist. But, as just shewn, the«e pi^euomena cannot arise 
ftom the wiere gKdfamtca/ relfUUm: i^ is then to be investigated by 
what hws they do occi|r* 

\ 19, ^s tbe |Q{i(] particle* i^re the respective seats of cor« 
fesponaipg imbf^r^Sf €ii the spirit, so by a change in the relative 
fltuation of tkp partifij^a similar change is produced m the rel^tivfi 
HMotfte spheres pif tbe «Nrit 

S 20. If it on be tnewn that the spirit m the minutest sphere^ 
is essentially related with contiguous or dbtant spheres of the spirit, 
We shall readily conceive how the condition of the spj^ i^ b^ 
fpcally disturl^eii) by a|i operation upon the textures. 

S 21. The truth of this ipiritual relation is con^rmed^ by the 
Mowing fiipts: 1st, th^ MWptipn of a nerve, for exa^nple, is modi- 
fied or lost by m^t^HU^ ^PJ^ry* ^^ mechanical interposition^ 
? roving that f faculty residing iq ^ particular seat is not perfected 
1 that seat, bi|t hM a remoter depf;pdeuce; 2n6, the influence of s^ 
inecbam*cal ii\jury is not confined to tl^p seat of such injury, but ia 
participated in both 1:^ contiguous afi<| distant spheres of the ^irit ^ 
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9td^ that ^ Ufe teiidiM ia a mimite ^>iiere is fdale4 tviri^ A 
iimited or circumstanUal Afendmet wifb that itf adjoiniiig. spbem» 
i$ also proved by the circmiistaQce that Although the mctthMile aiv 
raogement of the textures iiii§^ be preserved, and JtSvdiyiD|cal 
qualities also either prea^ved or conferred by;iinitatioii^|etthe lifo 
of this piece of structure^ will iannediately beeom^ exluct ou its 
being removed firoui its coooexioiis. Indesd that the properties ot 
life ezistiog iu any seat are perfected by and related vaiipusly with 
the vital properties of other seats* is perfectly. aUowed/ and the 
Inodes of the relation will be hereafter considerad. 

§ 22. Thb truth being established* via. that the relation between 
trital properties is according >to their states iu respective spheres* it 
follows that the spheres of properties cannot undergo^ a change 
without a corresponding derangement of the phenomena n^idi 
result from their natural relation, t 

§ 23. As these phenomena* in the natural condition of the 
structures and their alliances^ constitute the state oC b^th* sq 
those which result from an i}nuatwra) condition* whether pri4iitively 
pf the mechanical* of the cbymical* or of the spiritual agents oomr 
prise the state of disease. 

§ 24. But although the relation just mentioned shouU be freely 
f:onceded* it will be inquired whether the influence of external 
mechanica) a^ts uppu the spirit may not be of the dhred kind} 
To this question it can only be replied* that it xlisagraeStWitfa our 
nearest aiudogies to suppose that mechanioil bodiea can . affect 
spiritual properties in the way of constitution* that is*, by imparting 
constituents* or in any oth^ way than by produ^ng ki(UrecUy new 
felatioos* or destroying those wlucb are established. 

§ 25. The examples of our nearest amilogi^i may be drawn frooa 
among invbible ^qids (or those even of a grosser kind)« Thus* a. 
solid body placed in air or water has no quality to change the flui4 
which surrounds it : it is only an interposition which mUrmpts the 
c<mtinmty 0/ the medium it exists in. The same thing happens 
with any of the gases* the nature of which is not chan§^ by any 
mechanical agencv* though it amy be possible that it fhoold be 
changed bv the ckymkal properties existmg in the mechanical agenl^ 
provided there is a relation subsisting between thenu 

§ 26. But the case is different where the relation of mechanical 
agents is with others of the same kind* with which lattjei^ properties 
reside whose natural identity is dependent upon a state of continuity 
^nd a free communication with related properties. In this case 
(which is the case we are considering an external mechanical agent 
operates in the following order: theforeign mechanical* rekUed with 
its resemblance in the textures* produces a CorrespdiKiing effect*; 
ivhich is comprised in change of place* either simply affecting |he 
line* or the existence* of continuity; the particles of the textures^ 
thus (lisplaced* containing ch^nucal properties ;^4hese following the 
fate of the substances in which they are embodied; the chytnical 
properti^f having in fiance with them spiritual oues^ these latter 
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UUSb^ a felition lmM« to cMMkte chai^ wHh ednfi^oiis or diV 
tent <>9es of the fatee kinds «6d' being ^ this nitahn^r united with 
the UaMrm pinlfcipilte, fiicot^^ to f henr own relations^ m the 
dnof^iriikh the texttyr6«f ffii^t'lMiiiade t 
V §17. 4tli^ Tbeintftioni6l^tlM1ttleebanicaI alli^^^ aflect 

the m^My hv'tfae way of re^^<iy ;' and the supposed instances 
of thit-are Whkt df <^ doubtful irtfture. Thus it is one of the ^ects 
of UiatitntiB of the gpi^ constituting AVer, to accelerate the move- 
■Mnli of the b^rt/'and to produce ft rapid circulation. The fluids, 
in this case, haviii^ an increased impetus, ma^ pass into channels 
wfaidi befim receded those only of another kind, said in this way, 
firom ^erda^on spokenrof between the spirit and the chyniical 
witere' of tiii fluids, the former in these places tnay be affected ; or 
tl|e|M'oee8BOf the jnaterial aggregation mentioned in 'the article on 
Growth, may be impeded by destroying a balance which we have 
Mpposed to e^dst between the motion of particles destined for aggre- 

rtion, and tbat power of the IpiHt by iHitch the place of particles 
^b^ and thar impulse of motion counteracted (which agrees 
with the reduction of bulk consequent upon fevers, though I will 
hardly call it an explanation of this circumstance). 

^ 28i It has been common to consider this rapidity of circulation 
as the eause, rather than the effect of the febrile state; and in this 
Tiew the cure is designed by diminishing the action of the heart; 
and dii» dengn succeeds because the action of the heart is diminished 
\j means "Which first influence the state of its moving powers, re- 
ilfMring thettifronl the modified to their natural state. But how fiir 
the ra|Hd or rfow motions of the fluids may be capable of influencing 
the state of the spirit it may be diflicult to decide. Indeed the 
' iMstHrilt we can do with th^ Acts whilch we possess is to allow that 
iome sort of relation of this kind might 'subsist ; though I see many 
mdioatiens by which even the existence, to say nothing about the 
assigned phenomena, of the relation, may be brought under doubts. 
l%e leading particulan of the relation comprehended in the pre- 
eeding discussions may be sumnied up as follows : 

1. The spirit produces the chymical materials bbth of the fluids 
and of the seKds ; by which is meant that materials are combined or 
aggregated bv the agency of the spirit, which, without thb agency, 
would be neither combined nOi' aggregated. 

2. The spirit is iltrr^/y relat^ with the chymicals, both as the 
qrfrit is liable to influence and to be influenced by the chymicals. 

8. The' influence of the 8|>irit oti'the chymicals secures their 
conformity tb it, so that, by a natural and healthy condition of the 

Sirit,' the ciiymicals concur for the well-being of the animal; and 
ein is a forced concurrence, sbce' no animal condition of tbeui 
would take place but fbr the agency of the spirit upon them; and 
ivtbe spontaheous changes of the chymicals, as these changes are, 
pecalhir to the living state, so it is to be inferred that they would 
not take place but for a previous modification of the spirit in some 
or other of its 8eat»> the chymicals of t&emsdves tending invariably 
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ta <jK$saIutios. llie govemmeot pCif|fs,xJi|^iiii^49, 
&c. to th^ spirit, is fasted upon prpofe i>efor^ |i^ue«%.rof»li(MM4 
which shew thatthejce e^^ist^ op tfi^ c9^9atioo»Jf|lcb as id«iilifiei Ihe 
spirit with tl|e structures. , * .. 

.4. But the diypiicals are liablf^ tq be^omi? re«t^fiiU m ipMh 
taneous. processes: thus the products of .disease, m(irbJd/paisoiit»; 
(which, cpns^fiiig of chymical iBa^enals, apd displajrte^ IK^ Icbanu:*' 
terjstip pheiKHneofi of life, |ii^}f h^ enuaierat^ among thedastof 
chymicalsj) beu?g prod^cad 1^ pypc^^?e? peculiar tpihe Ih/inghoij^f 
are capable of §Sect|i»g, the. spirit by absorption^ &c , 

5* Cjiymicalag^cy, prpd»cjng9minia| cbaofes^ mayJbepriniiiife^ 
wi»^,4he agepts are iptroduced from withput. ^.tfais wayrpoisonil 
kiU by iiuiq^latiQB, by. bi^ipg taken into the Atowwk^op mtOfih^^. 
lungs, &c. In these cases the relation of jBucb iOf^gn fdqmicak: 
may b^ direct, pr mediate m regard tp ^ spirit, A$ibelGMra,e^]aH|ed« 

.6. it icanpot he proved that the r^latipn betwefVi the ^^t and* 
the raechapicalsuf. ever direcU If 4ie, spirit is. influenqKl by. 
mech^nicai injury, it is because tb^ relation Ji»etween ihe^pftrts of thp 
spirit itself in respective, spheres isuQers a disturbance coixflpoodeiitr 
wiih the mechanic disturbanqe; and when Ibp ^irit actsoppathe^ 
mechanijcal arrangements, it is by its relatiop. wi^lv the ekynkal* 
materials by which these arrangements pre cpmppsed. 

7. The mechanicals may be directly mflufncpd by tha cbymioolti. 
thus, a nerve or any other part may be destroyed .by CBuatk» !or its 
organization: impainfi^- Th^ mechanicals are influenced, by thft 
cbymicals, not by a dir^t relatipn which ei^temal chvmicajc have: 
with the raechapicaUi >ut by ope whieh the axtaroal;nafe with the. 
animal chymicats; these Ipst com|H)sing the anim^mediaBicak^ the^ 
laUer sufer by the in^pencp of a causey wlipse relation is with thai 
former* .; ;. 

8. W^ distinguish in th^ ordinary suhstaneea of natnm proper-* 
ties of two kinds: Ist, those whi^h belopg to mi^teiv ttDdwhkht. 
together, with their agencies are called mechi»ical: the^t prdpertiea 
are dis^tinguisbed by. reason of their being comaiPn.txv. on :4)on- 
stitutingall matter; 2Qd, properties whiph are peculiar loifit^ctivia 
suhstan^^s, and which in each act atod axe pitted upon in. a way 
which 19 pot iconunon to aU matter; thii diffpmicft i^ves rile id tha \ 
distinctive appellation of chymical propertiea or ichyoHcaksohitan^sw 
But althpa^ there is «oipe 9Prt of 4i&inen€P ;batw«ea 4hjrse two 
classes, yet arp the r^jjMW^Si^faaehi. extended by th^ir noion^ the. 
reaspn pif which is„ tfaata certaip alliapce pr aftiity e iibsifl« betwvea « 
th^<x>mmonand.the chymical I properties ^/ niatter/ sajthatdaheaf 
either i^ ip^nced, the ^ff^totit uponthdipther wiH beai:c<jidin^t 
to the e^iaJ^Usheii relation bptweeP them; whieh rehitioii^appeaia.toi 
he very capricipua,tinasmucii aa it is alnipst. infinitely ^vanedhi the» 

. several eaamptes^. .:..,-■. 

.\;W, liiaifcaraaly fioidble tagiae.aiclQaerjraasMfcrtkejBf*. 
viMFiabk awim ilf oh(ymiflai pnmbrtiei iriA^httie-of jnattor than, 
thi^gmaral q»a^4edace<|iti}CPti|pci^ 
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vb. Aat sit ItefilietHMtMiitt wfcich w« eift eofttemplate are as tbey 
aMdet^niiiiied hy their proper causes: thiis^ tiiere are some causes 
irincl^ noitiog in combinatioD, form certain chymical properties; 
there are other causes which detertnine the atliance between these 
cbjfnrical) Mid the mechanical properties of matter. But thb ap^ 
peara to be «raere» though perhaps an intariableai«oeMlsfNi; forif 
chjfmical properties produced in the way of true constitntioo the com* 
mon ones of matter* then should the uniformity of the latter require 
uniformity of the former* which is not the foct; and if the common 
produced the chymical properties of matter^'then as the former are 
common so also should be the latter, which again is not the foct* 
Hence we may say safely* that these sets of properties are coigoined 
in their respective specimens; and proceed to indicate a fittle further 
soime results of this miion. 

la The chymical properties of substances are not capable of 
being directly altered by mechanical agency; this latter may give 
motion* or it may compress or separate the parts of the former: but 
if* after a mechanical a^cy upon the substance* fts diymical proper- 
ties are changed, it mA be by a new relation which is opened be- 
tween them and others of the same dass. As when a solid body is 
extenuated to a mere surface* its atmospherical exposure is more 
complete* and changes may then occur in it which would not have 
taken place before* at least, in the same time. 

11. Bttt the common appear liable to be directly changed by 
an influence on the peculiar properties of substances. Thus a solid 
body by chymical relations may be rendered fluid* or converted 
into gas ; and although in tbi^ case the prqierties of matter would 
not 1^' lost* but would still be associated vrith the chymical proper- 
ties* yet it cannot be denied but* as mechanical agents* the c^Humon ' 
properties of matter are rery diflerent in the two states: in the one 
It resists the impulse of other substances* or is itself put in motion* 
and again communicates the impulse of a solid body to others of 
its own kind; bat* after its conversion* it yields to the substances 
which it would befcnre have resisted* and neither takes nor communis 
Gates motion* &c. It may be contended* as 1 am aware* that all 
these varieties are only modtfcations of matter* or of extennon ; 
but this doctrine is completely refuted (which is sayi^ a great deal) 
in the chapter on Causation. 

12. The common substances of nature* bebg provided with these 
two sets of properties* we find these in animal bodies still more 
complicated by another class of properties* which are not oonmson 
tar substabces considered either in their mechanical or chymical 
native, or in both. Sufficient has been said of these properties: It 
remldns only to add* 1st* that spiritual properties are related with 
others of their own kind; 8nd* thai as the chymical are allied with 
common properties of matter, so the spiritimi are allied with both} 
Sid* that whereas the cOmason cannot dmnge the chymicsl proper- 
ties 4f matter* neither can they the sfririlaal; but the dass of ehf- 
mical ag^s^ bavinginamanc^spiritaalproptttiesyor Ib^ wsislam 
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the spirit), 80 to this class bdoogs, witk the spiritoal, a rdation 
of re-agency. 

§ 18. Spiritual properties are directly related with those of 
their own kind ; chymicaland mechanical properties, respectively, 
are related with those of their own kind. . Spiritual and chymical 
properties ar^ united by a natural alliance: hence the relation be- 
tween them is always direct; chymical and mechanical properties 
are united, with the exceptions mentioned, by a similar natural 
alliance; hence they are liable to influence each other, though iMf 
reciprocalfy in a aireet VMnner. These three sets of properties 
are united in an animal body; hence, mediately or directly, the 
properties of each are liable 't6 modification from the i^nangea 
which either mig^t undergo. 
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CHAP. VI. 



0$ntrslRaatim of th $fh^ with Uie{f in^differmt Seai$^ 



§ 1. IT has been fiiUy, exhibited ia the preceding pages 
that the organic spirit in its different seats exercises yarioas pro- 
perties. The varieties of texture invariably denote variety in the 
properties of the principle which belong to the textures respec- 
tively. These modifications of properties, may be inferred as be- 
fore shewn, merely from the varieties of the textures; but there 
are, also, other differences of vital properties ia^ the respective 
seats which itre not indicated by corresponding differences in the 
composition of the texture, and which shew themselves by other 
products, as those of secretion, &c. Properties also are frequently 
manifested under disease, when their existence is not to be de- 
tected in the condition of health. 

§ 2. These properties, or, as we say, the spirit, existing in the 
several seats, is liable in each to a relation with that existing else* 
where. It is the design of this section to indicate generally the 
nature of this relation. 

§ 3. The relation of vital properties in one with those in another 
seat, may be said to be, 1st, direct; and, 2nd, indirect: direct, as 
when the spirit being afflicted in one seat, the . influence of this 
affection is communicated to that in another seat, without the inr- 
tervention of any change in the alliances of the latter, whether 
chymical or mechanical ; indirect, as when the function of an 
organ whose office it is to prepare the chymicals for the use of the 
spirit in other seats, becomes impaired, in consequence of which 
the spirit is affected Elsewhere, by a disturbance of the relation 
which subsists between it and the chymical or other products of 
the organ, and not with the spirit belonging to the organ. The 
more evident examples of the latter are furnished in the prepara- 
tory organs, to be spoken of hereafter* 

§ 4. The instances of direct relation are some of them furnished 
by physiology, and others by disease. The former are exemplified 
in the cases where a dependence of the function of one part ap- 
pears to exist upon that of another. Some ol^curity and doubt 
snuft rest upon th^s# examples; sgoie qt them nuLy, bawever, be 
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eoogierAted tt follow«« 'In- the orgsnic lyiJtfoitvUie ac^pii of Ite 
heart ceases by the destruction of the spipal marrowy all the 
powers of motioji existing elsewhere ^re destroyed in the same . 
way: some secretions are modified or suspended by a division of. 
nerves supplying tb/e secreting organs ; the function of the organs of. 
respiration is made to cease in the same 
sj^Stem; the action of a vobipt^ry muscle 
division of nerves, or by compressiop or li 
Sensation in all its seats acknowledges a 

§ 5. The latter inst^inces, vis, those i: 
disease (or preternytural condition), are 
denominated those of sympathy. These, 
liable to doubts: they are enumerated as i 
disorders the action of the hearty quick 
stomach becomes disordered from the sai 
appetite, furred tongue, <&c.; the brain i 
cause, and delirium may occur; th^ seci 
spanty or almost suspended, and the nri 
respects, &c. These con3equences app 
sive cbajn qf dependence:, thus, inflamm; 
tpred b'qib, with other local peculiarities 
tioiyed; the ; whole constitutiam^xn/^a^AM 
organic spirit in Us several seats becomes 
Ration with that which is locally change 
Stances, pain arises in the shoulder .when 
or a testicle may swell from strictures in 1 
examples are num?ro:^s and famili^, a 
particularized. 

§ 6. It may be objected that these latter exam 
equivocally illustrative of the dir^t relation, af 
inflammation, the fluids may be changed by th^ a 
of the spirit iu one seat, and the influence thus 
mupicated to other parts. But this would be U 
stress uppn a mere possibility, which there is tfa 
do as the objection can sicarcely he. imagined^ to a 
the other examples, which for the sake of a mor( 
tration I shall still further extend. 
§ 7. If a considerably ii\ji\ry is 
spinal marrow, the functioi^ of tl 
body) cease. If one part of the bi 
the whole are either modified or c 
experiment, the action of the he 
passing a lancet through one ve 
divided in a transverse direction, t 
uninjured portion will be either 
injuries of nerves also exhibit ma 
lame kind* All these instances a 
feiatiqii cf some kind:, the k|iad a 
ip he il(v^t^i|ted. : 
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^ % $• The p1ae« of iajorf^ orfkate^bieh appears h^ ^ve origiii ^ 
Id iheMifcries; ftti^ be ddied tl)^*pi*ifi^y^at; tbit {rfaiCf; brtlios^' 
sptete^ Hrl^te'tbier distafnt ^ tdtrtf^obs effects df tf^lojury are 
cotfteiDpIated; miijrb^caUed lliie tecandarj^ ^t; wMdlTiikay iilM>' 
be the priknary iik'ttfhitioii t^ H^AlMber ieat 6faA^dtioik; tfnd so ou' 
tottkiwde^ded ciltent"* ' ^^ '^ ^ r ' ".----. 

'' ( 9* In bqr doctrines of causation we have assigned only two . 
modes of tiifliiebce ptodiiGiiig diange; i\% by lidding fd W taking 
away Mih ^h^*|]fr(M^tti!^$ which codstitiite the subject of the 
inflol-fice; dr-tb^subjeist of- the change; When tlife ftl&ctioq of . 
nnitijAred^pfltrfS of the'brahl cease (as they iKriH) from an- injury of 
tbe^sptiial "mam^i whirt; ab^drding t6 tb^ inve^tigatibiT'jiist piro» 
po^iC i^^the 'procesi^ bf this t^^qaebcel ' Tti^ "braib was in 
p^kssiott tt^At^n ftenlttesf, vlrhich ^e^e In^niftfst^ ^ by their 
operationi^Aewteaf tasthrowisnyiiredvand tbosefaenltfes of the 
brain^ceasi^;'or'i^iersd ttte order/ and soppose the fctoctfibn of the 
8^!ad' infaito^ to^ c^s^ from ^ ipjttry of the brain; ^is case is 
not ^ liabte^-tq^'Obgec^iotf, by reason that though An' iiniversal 
patralySii may ha^^ occorretf in th'esysf to of vMuAtar^ kttbtion, &Cf 
yet the '*ct»>it bT-thc heart ijiay be bat Slightly ibtei^ttted. A 
cbinee has jkak^i ^Htt^ inr a'sepcrndiiW se^t: hiis ft arii(|n from |i- 
ci&tniridnieaftidbwjptbpi^ilj^ frbm^tbe primary, or %eat of Hie 
Injutyflir/'is it ffiitHfcbe natural fi^hctionVof the se^di^dary» was' 
Befpi^e 'dep^dbi^t u||cAi propcfrti^s imparted to"^ it froUk Xhk primary, 
il^^>hi)ph^p6inil9i(lriciltiipd'of prop cei<sin|f in cbnisequence of 

Ibe iiijurtV tb^ defitndiEM'ftiiictiohof the ^ecbndjiy^se^t ceases 

Irom^eiY^nvatibnl ^bis question; Which' is tn every i^especta 

" doctrines of jiihysdology to 

s wfiere the question is alsou 
Itf. A iierV^ is' intercepted 
iieaser" Heiice it is inferred 
f habitual receipt of propert 
ts. "This inferenice'is made 
livetsaliy admitted r it must 
and to agree With a criterion 
isfein the instance of ^ nerve 
y before exphniiedi related 
th the bipod in an artery, 
herfe the commiUnication is 
perties of infeilor parts may 
we conferred, ' I vi^Ould ask^ 
[qd inay happen in two ways; 
b to' ascertain froib such ex^ 
^nnedted parts? 
le deduced from succesnoo 
y iprocation^ to^exrtiiplify* it 

ction of the i&wdr portion of 
, while the atiperior pprtjona 
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eoBtriiii€'tb«irfbii0tI<ini nnnaiMilfVili though Die idfcyiot pdrtionr 
omjr^be renibitedV Snebi I'say, Biay hie the result of a f elation he^^ 
tween t9ie injury ao^- the properties of the inferior portion iidthout 
gtrbg ocoMMo to ikikt fron such faets that the mfWior h con^ 
tkiuaHy deriviug propeMies from the superior parts of nerves. 
But if the inference is miestionahle in thik example, Mrhat shall we 
say of it 111 others! t Without pushing this point any lufth^r at 
present, let us see the amount of that which is^ absolutely prove^i^ 
by these* Aicts, which is simply this: 

§ 12. That there sub^$t9 a relation between the properties of 
different seats; that, by an influence upon, or destruotion of, those 
in one' seat, those of another will either be modified efr made t6 
cedse. If we would have unquestionable proofs of a perpetual 
communication among the Vital properties (similar to that of the 
blood', which is perpetually passiuj^ from one set of vessel^s into 
another),' we must derive them fVom some other source. 

§ 13, Although ,1 have objected toson^ inferences, as neee$$&' 
rily true, which have been made from the effects of the division 
of nerves, yet I would not be understood to deny their probability 
in general instances. I have mentioned that which might be 
urged as a refinement upon scepticism', merely to furnish an indi- 
catioB for an inquiry of the strictest possible kind.. Meantime, in 
addition to the evidence which is afforded by the consequences of 
the division' of nerves^ we possess also that afforded by the general 
fact, that no' insuhted portioki of an animal structure can live. 
Hence it niay be presumed (but how ^irly we shaH presently 
examine) that the life of no part is perfect of itself, or that it is a 
specimen of iodepeivdent, life. If however this conclusion were 
granted, it would follow further that the life existing in one sphere 
is invieiriably dependent upon a supply of Jproperties'which it re^ 
ceives from sOme other, which, as* will presently appear, is not 
agreeable with (ruth, 

'4 14* Bi|t, it will be asked of this additional proof, whether the 
life that ceases in an insulated sphere may not he destroyed by an 
agency conferred by the means which sepatated this portion from 
the resti To this I reply that the supposidoni iis not fn agreement 
with ^ fact.' If a muscle be cut transversely, half ; through the 
divided fibres both above and below wilMive while there is com- 
munication with living parts; but if the liinb be ^tnputated at the 
same point, then the life of the same identifcai' fibres, winch have 
sustained the very same operation, wHl become extinct, that is, ti 
portion of structui^ vwlUive while connected with the rest, under 
precisely that agency which would occasion its death when separa* 
ted from its living iro^nections. ' ; ^ . . 

§ 15. This last observation appears to give lidditional validity 
^ the inference before said to be liable to some sceptical doubts^ 
It is fo be inquired what sort of criterion we possess, for dis- 
titiguisbilig' between changes produced ^ ^cession, and those 
lirising from {mvatioo-ib general instanees^^ He subject Is full of 
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dafictiltks: Monch error 4od eoafiuiottlitTe arisen frooi tht%e^ 
difficulties, yet the source of perpetual Uenders and of. tlie greetesi' 
cDofosioo has oever io this iostance been even suspected* It is my . 
present business to indicate soin0 points which bebng to the topie. > 

§ 16. Perhaps it may be said that all the pheiMmena cf life 
which can become the subjects of infestigatipn are matters of in- 
ference; hence the great uncertainty which must attach to theni» 
and the more especially as the few fects upon wUeh the inferences 
are grounded are not those of everv-day experience, so that their 
force and connexions are known but partially. In agencies of 
which the senses can ta|^e account, it is easy to discriminate be- 
tween a phenomenon which results from a cause conferred and 
one taken away. I need only advert to the operations of chymis-. 
try: though here a great deal of the subtler business is matter of 
inference; and therefore this science is not certain to the fuU ex- 
tent to which it is investigated, or to the extent for which it has 
obtained credit To return to the inquiry reacting our 
criterion, &c. 

S 17* If the connection between two continuons parts may be 
separated, and each part preserve unchanged the properties which > 
belonged to it, it may be inferred that the properties existing io: 
each of these parts have no essential dependence upon those 
existing in the other. 

§ 18. A primary, producing a secondary affection in a different 
seat, proves of itself only that the properties of the two seats are 
liable to ccummunicate. / 

§ 19. In order to determine the mode of the secondary affec-. 
lion, it must first be ascertained wh$it are the effects of a separa* 
tion of the two continuous seats 1 If such a separation might be 
made, and each seat preserve unchanged the character and pro- 
perties wl)iph befpre belonged tp them, then it might be inferred, 
that the secondary affection does not arise from the privation of 
properties natursiUy and regularly imparted tP its seat, but that 
\he secondary affection results from a foreign influence, conferred 
in consequence of the preternatural condition which the properties 
pf the primary seat had assumed. 

§ 20. If in f^insequence of the separation of connected part^ 
the characteristic properties pf one should be rendered extinct, 
the alternatives to be inferred are, eit|ier that the injury involved 
in the separatipp has produced the extinction of these propertiest 
|>y an influence conferrcid, or that their extinction happens in con- 
sequence of an habitpa) soprce of the properties in question being 
pimply intercepte^T 

§ 21. In order to decide this mi^tter in a way which is the least 
likely to misles^d pSj ve must recur to our nearest analogies. In 
a general wa^^ thfn, in consideration of these analogies, we are 
V^arranted tp infer ^at a simple division of continuous parts does 
not operate to the destruction of properties independently main^ 
l^oed; one instaiup^ of tbi^ ku \j€W cited in the divisipa of 
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i^uscqlar Sbrcs: thii is'uni'qtitViica fe tcgatlil'^^^ 
which we are nbW boAsideHng/aiKli^ lioriie out by n simhat test U 
n^ony in the aiiimal departmeiit' which wtf ^hatf presently 'm^ntiofi: 
§22. But some injuriei of connected parts, where there is no 
dependence, as on properties reiceived, inay destroy the health, or 
render extinct the living properties of a secondary seat. As aii 
example of this law, a ligature on one or more of the brachial 
nervtfs may in a rabbit destroy the vitality of the foot, occasioii- 
ing the sloughing of the skin, muscles, &c, l^low the place bf 
injury; but the same) nerVes may be divided at the pkce where 
the ligature mr|^t have been applied» and th^ vitality of the skin^ 
muscles, &o. of the foot and leg will continue. The former is^^ 
clelr case tf influence by communication, assumed in consequence 
of the if^urp.: and not t)f^ influence by pniation, because ihi^ 
'ifft^'oii of thie nerved, with the preservation of vitality in the irf- 
ferior sea,td, proved that th^ vitality in these seats was indej^endent 
of that superior seat, by, a preternatunil condition, of which the 
vitality'df the former" may be moiJified or destroyed. * ': 

§ 23. There ^^etrf to be cases in whicb parts may benattifally 
dependent by cbmhidhication, and yet pre$erve an ut)im|)aired 
, condition under a se'piaration; but these c^ses are equivocal^ by 
'reason that the' contitauity of vessel* riiay perform the relative 
'oflice otherwise imputed to spiritual <^ontinuity. Thus, to'exemf- 

• plify such a case; sti^pbse such a defined spot . . it 
bf anerv^inanextr,e(nity as7 c^ommunicating ^ »y *'^' 5 
Vith 6and 5.^ If thfe communication with 6 '- o v 1 ^ 
be cut off at the liny 8, ^heri the properties **— ^{•^•-^|"-^^+* 

• wifi be'. inaititaih^(} ^t "7 by eotnmUnicating 8 - ' 9 
>4^h:^. Ifcutofrbythelineo.theproperties » ^ • » 
at 7 will be maintained b^ com^nnicatihg with 6 ; and that the 

' de(iend'ence of thc'prbperties at f il^ by communicating either with 
5 or 6,' or with b^tb], is proved b^ the fact that if the two sections 
' 8^and 9 are'hiade tx the same tiihe, and the portion of nerve 7 
''thus separated totally fironi its conneetibiis, it will die ^id its struc- 
ture fall to detaj. • " 

» i§ 24. The^elaws apply to, and! a!re deduced in conformity >i^Uk 

'^d modes of 'change in general instanced. They are also bV thejfr 

illustption shewn to belong to atfhriaF^ bodies. ' It remains td' m- 

/'ves^gate the il^ents concerned, inCijie dependence spoken of; an^ 

'^thh must be donje'by a ret'ros|>ect of some fprmer doctrines, cdii- 

'ti^tibg thiem closely with the fot^rAes3'of this seclion. .' ; 

; ' '§ 25; tt cahnot be proved that'the life or the organic, spirit df 

'ftny seat is essentially dependent upon that ibrmed or,^xkrt!i% 

elsewhere: for though it is admitted thkt a portion of ^ strqchii^ 

when separated from the rest cannot Hve^ yet there is ih'sndh'pbf- 

tion oot'only a separation from acOntiguous living princip/e^'bnt 

•it^Murees of blood are also cut off. . It is thei^n in^a form^r'artidTe 

'flM'the terms of the « malliteifance of life ate comprised in tHe 

ebtist^nee ^^m drgaaie apWil property identified/ ^nd in the sub- 
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jeelkm of utte^ bload to the iofliieiioe of lUs gfitkt fipm die 
fonner, the latter ussimUates itself. The tnith A this accdoiit 
most be rested 0d the proofs cited in the chapter on the Cooditicm 
of the Spirit.. ,,' , 

§ 26, Now if life {a i^ofzine^-hj ^.rfciprocatioii between the 
properties of blood a^iid the prjiantc spirit in every sphere, in the 
way of aissimila^ojid^sci^becl^ it, follows that the existence of the 
organic 9 
of propel 
as from a 
to niainti 
pcompat 
;MMits is i< 
centre; i 
formed ,d 
of a sour( 

arterial I 
that it wi 
I am incl 
the amp 
exihuit,t 
into ven 
troth of 1 
and the < 
manymd 
that bye 
tation, tl 
notwiths 

90^KCe o 

iact» to t 

rest our 

to. We 

same coi 

IS well ki 

growths. 

tween their life and their strocytores which are not/common to ti|e 

Itfammalia, which we profess to^ be considering^^ 

$29t The phenomena pf the -ofTK^n not only agree with, but 
help to eouptm tbis-sopposed independence* of the existence ^f 
the organic spirit of onp^phere ol* th^t existitog in i|ny other. Tbe 
de?elopment of the .growths if , preceded b^ afi omolding; or a 
aeries of cbaj^ges in the combiWiops of the integn^ fn-cfterties pf 
life.. The fprms of lifie .sepk^^jand issimiiatel their ifint §epafa- 
f ion is no w^k proof of th^ indepei|dence respepliveiy ; UproT^^s, 
9nd the results of )h^ seyeral combinations proye, a dimerence 
which precliides thejopi^oMtiodof ac<munon fooi^ Tbus^ti^p* 
the properties of tiie spirit jo the o?om» having' relations :aB|qpig 
themselves^ alteiwards preftryio ceitaia. relatiopa; the myectif e 
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combioations of propertm consttti^Dg the life of the respective 
seats are capable of assimilating and mauitaining themselv<es by their 
velation with the blood, independently of other spiritual properties. 
§ 29« But although an organic spirit may exist and assimilate 
•nd4>endently, yet the spirit in every sphere cannot always be said 
t# be perfect in. that sphere; that is, although, independently of the 
spirit of any other sphere, an organic life, according to our dehni> 
tion, would be roamtained, yet the attributes of this life may be 
modified or suspended by an interruption which relates only to 
spiritual oommnnicatioo, and which Is no interruptioa f o the blood. 
Some powers of ^muscks (which will hereafter be appropriately 
designated) we know to depend upon a communication with the 
biain; yet the organic life of those muscles may be prtsenred under 
a total division of the nerves. So the secretion of the stomach is 
said to be prevented by a division of the eighth pair of nerves, &c. 
But in these cases, and especially in the latter, it is not to be infemd 
that the life, or even the power of secretion, is wholly dependent 
upon a nervous centre; for we find that where there is already the. 
predisposition, the efibct of it does not take place for want of a mere 
stimulus,^ and this might be furnished by a hundred things indiffe- 
rently. As when the mouth ^dry, saliva might be made to flow by 
tngar, salt, tobacco, by chewing a stick, ice Hence it has been, 
alMuitUy perhflps, inferred, that agents, capable of re-prodacing a 
secretion suspended in consequence of a diybion of nerves, have 
been the full and total identity of the cause of the secretion, at 
electricity, &c. We find, however, from these views, that the siib* 
ject is liable to be considered in the modes before proposed, vis# 
influence of spiritual properties of seats by privation and bv com* 
munication. It remains that we should sum up the criteria dednced 
from some of the illustrations of the present article by which the 
inquiry is to be conducted. 

1. A simple division of a structure may destroy the life of an 
inferior part of the same struetnre; but if a connection with livmg 
•tnictores is preserved by blood-vesseb, this rarely happens except 
by processes of disease. > . 

2. When a secondary, happens in consequence of a primary, 
injury or affection, if it is ascertained that the life of the secondary 
seat may preserve its identity, &c. when separated fromthe primary, 
it is to be mferred that there is no depenidence between them, and 

* The word '' stimnlos" is employed to denote a cause capable of prododns 
certain effects apon a certain predispof ition, by properties commoa to it, ana 
many other snbttances which are made to appear different by their combina* 
tions; thus, brandy, asther, landaaam, blisters, spars, whips, Sie. are aU 
stlmall, that is, these snbstanees, thoagh different, have, so &r as the effect is 
common, a property in common which prodoces it. This matter has been 
explained in the chapter on Causation, where, treating on the varioos associa* 
tions to which similar properties are liable, it is also explained, that notwith- 
standing these different associations, the properties fn qnestion may prodoce 
their ptoper effeeU open their other r elatiensy aolcss Mif OHOCiated properties 
are so related alio as to covnteract this end. 
A A 
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cttosequeDtly that the seecmdahf change nnut happen hy emmukiea* 
iian» and not hf privatian af propertiee. 

3. As the cases just referred to are amon^ the commonest we 
are called upon to witness, it is to be inferred that the communion 
between parts maj subsist without dependence, so that an injury in 
one seat may destroy in another, by the derangement imparted from' 
the first to the secpnd : thus a ligature on a superior part of a 
nenre may produce a sloughing of the inferior, while no such effect 
will follow a simple division. Hence mjuriee are no proofs of de* 
pendence, although they have been confounded with others as such. 

4. But the results of simple division in general will indicate a 
dependence, because it is not the common effect of division to im* 

Ciir the properties of remote parts by camrnunicatioH of trnflmtnee. 
ot but this may happen, and the cases have been adverted to in 
which it does happen ; but, weighing the larger portion of our ex- 
perience against the smaller, we are, according to the right of 
inference, justified in thinking, when certain properties, making its 
function in an infeiior part, as of a nerve, cease in consequence of a 
simple division, that then the inferior part is dependent upon 
the superior for those properties. But of what kind, or how fiir 
they may be possessed in common J^ other substances, entitling 
them merely to the appellation of stimuli, is neither discovered nor 
sought for. A determined scepticism may oppose both the above 
conclusions and the general sense of mankind, upon the same cases; 
it may urge, that under the change which a portion of a nerve un- 
dergoes by an injury, £cc. this local state of the nerve may open a 
relation with the brain, by which the latter acquires or derives pro-^ 
perties from the former, thus identifying or constituting pain, and 
other phenomena of such injuries, by the propertieo of a nerve, 
which remain after eome are taken away. 

5. As the mere existence of organic life is not directly dependent 
upon any other seat than that in which it assimilates; so if the 
organic life is modified or ceases in a secondary seat, as a conse^ 
quence of a primary injury, it is by « commimkatum of propertiea 
through connected epheree. 
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SECTION 11. 

ON THE PBfiPA^TORY ORGANK* 



CHAP. {.'--'General Rtlatiom of Preperataty Organs* 



§ 1. BY the preparatory organs are meant those whose 
business it is to make blood : they are well known as consisting of 
the abdominal viscera and the lungs. But of the share taken by 
each in this process we are but indifferently informed. I shall, in 
their proper place, offer a few indications upon them respectively. 

§ 2. By the function of the stomach, food is made chyle: this is 
the efi^ct of the function ; but of the function itself, docs it reside 
wholly, or partially, in the stomach? if partially, on what other 
seats has it a dependence? and what is that in which its own 
principle b deficient? These questions certainly cannot be' ali 
answered at once, and some of them perhaps not at all. 

§ 3. The life of perhaps every part, but certainly of most parts, 
is of two kinds, viz. regular or independent, and occasional or der 
pendent. That which I call regular is made up of those properties 
which, separated originally from the entire spirit of the ovum, and 
becoming diffused according to the law^ of properties (elaborately 
spoken of ia the chapters on the Ovum), develop, or form, or per- 
manently iflfluenee, those which become their respective seats. The 
occasional life is that to which properties are communicated from 
another seat, modifying the regular life. The regular life is capa- 
ble of maintaining itself by assimilation, and of preserving also the 
existence of the textures which it before formed. The occasional 
is not an assimilating life, because the properties which make it 
occastooal endure no longer than a communication is preserved with 
their source. 

% 4* These two spirits just mentioned {eaterii paribus) act wfae^i 
ibey vn prMCOt; the regular is always present, and always oiam- 
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faim its identity, and preierves the texturcf, &c. The occasional 
Is communicated, and effects its purpose, and ceases in the remote 
oipin, unleu the communication is made in some degree permanent 
to fulfil the objects of such a duration. 

§6. The regular assimilating spirit requires only to* be supplied 
with arterial blood. This is supplied to the fcetus by a preparation 
which takes place in foreign organs. Hence the fcetus in all its pro- 
gressive growth, except m the latter periods, possesses in its 
several seats only the assimilating life ; wbich, requiring only to be 
supplied with blood, in order to be maintained, does not stand in 
n^ of the occasional life, and exhibits none but the functions con- 
nected with its assimilation: tf« life is progreative before functions 
€m$t to aid iU development ; the only condition is the supply of 
nrtenal blood, which it obtains from a foreign source. This source 
being prevented, as it is in the state of independeut life, it is 
necessary that an occasional life should be established, producing spe- 
cific functions, the principal object of which, in regard to the organic 
life, is to make that blood for the animal which was before made 
for him. 

S 6. Although, then, the tendency of the spirit of the ovum is to 
9 separation of the properties which compose it, to a difiusion in 
respective spheres, yet the connection of a whole is preserved ; and 
while the several combinations of properties left to themselves lire 
capable of habitual or regular effects, yet they are liable to be in- 
fluenced by changes in theit distant relations. These changes may 
. be of an orderly or of an accidental kind, we have examples t>f both ; 
but the functions which arise after the birth of the animal, and 
which are necessary to his preservation, belong to the first. 

^ 7* Life, in the foetal stages, operates independently of that 
existing in other seats. The alternatives after birth are, that this 
independence should be continued, and the animal die from defect 
pf the blood which was before prepared for it; or that changes 
ahould result, in conformity with a new condition, which changes 
are In agreement with relations before not called into action, and 
which afterwards tend to perpetuate the existence of the animal. 
Thus the dependent functions begin by change of relations,, and the 
dependence is afterwards kept up by the operation of the same 
causes Of change. These changes may arise in part or wholly^ 
spontaneously, during the last stages of foetal growth, or they may 
the excited in part by foreign causes, incident to the slate of jnde* 
pendent life. 

§ 8. It is ascertained that the mechanical powers of respiratioa 
are dependent upon the brain or cervicaH medulla. These powers 
in the foetus are not possessed because the relation by which they 
are obtained is not then established. But how, it may be«asked, h 
it proved that the power, though not exercised,, does not ttudit with 
the respiratory musclesi If the power of mechanical respkatiotf 
does at that time exist in these nanscles^ it must be obtained froni 
the braiot since tbb power ceases wb^n ibo comttiuQiMtioii with the 
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bmin is interce|rted. If this is tllowed^ it f(rilow8» since the powtr 
is dependent upon the brain, thtt a relatiton sulMiists between tUb 
viscns and the reipiratory organs, by which the latter are in the 
habitual receipt of properties by which they are animated firom the 
former. Granting this, the distinction of the assimilating and indie- 
pendent spiritual properties is not invalidated. But whether aijf 
such relation Exists, we must still further examine, 

§ 9. It may be objected against the existence of such a relatio^^ i 
that it is contrary to that order of processes which alone a^pMr 
consistent with facts. The power which performs mecfaanict^ 
respiration is one which is perpetually expended; it is proved ttert*- 
fore by this circumstance, as Well as by the fact that the brflSofUkl 
nishes it no longer than this viscus is supplied by arterial bloody 
that this power is renewed by assimilation. The radicle Of the 
pow€^ in question, in a way before explained, existed in the 6Vilm; 
and the seat of this precise spiritual combination was, as must be 
allowed, fixed, like that of every other spiritual combinatioih,' 'by 
causes and relations which obtained during the periods of formation^ 
The tendency of the relations Which Jixed the seat of a spirit is to 
preserve it in that sent: if its separation from that seat takes plad^, 
it will not be disputed, but causes must operate to produce such i 
separation which did not operate when its seat was determined; 
Without^viug this argument an u'hdue force, we may allow that it 
is consistent with general analogy : accoi^ing then to rt, the spirillnal 
combinations which separate from the ovum^and take up their re* 
spective spheres, although connected ^M the textures are, have at 
existence independent of the rest, and produce their own effects: 
how does the sphere of one spirit interfere with that of another, 
unless the relations which presided at the time of their settlement 
.are disturbed by change? This is the Wost perfect condition of 
unmixed organic life, and it is exhibited' by vegetubles and by some 
animals which are the nearest to vegetables; and which, possessing 
no other than the organic life, must be regarded as the models 
upon wbii6h oar definition of it is founded. 

§ 10. But, independent of the support of general analogy, we 
shall find that the same opinion, viz. that the relations of properties 
l^ which they communicate, for the purposes of functions, are not 
aft of them established during foetal existence, or until the changes 
mcident to independent life have taken place; we shall find that this 
is at least consistent with, if npt ccmfirmed by, the more particular 
analogies and examples. 

§ 11. We will begin with deglutition: the muscles concerned iii 
this process, and those which operate in connection with them foi^ 
the purpose of obtaining food, during fcetal life, are in a state of 
rest; they first act by voHtjon, produced by appetite; thevoluntanf 
power of these muscles independent upon their communication witn 
the bram. As this appetite and consequent volition did not obtaitf 
during; festal life, some change must have influenced relations, to 
occasion them; this change is involved m the processes of inde- 
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pt^ot life, which Ibe.aniipal at the first. period^ of nolritioa from 
Aiteirnais has begun to assun^. This the^ is .one illustealion of our 
jurgqniedt: muscles of deghit^^n, &€• posse^sipg their oinrn proper'^ 
jtias in utero and at rest; a vpjitioa originates frono the brain, the 
assimilating life of the masclf^ in qn^tion reoeives properties bj 
communication; to trace this series— 

§ 12. The function of djgestiou,viiot manifested during fcBtal 
development, is formed l)y t^ life vhif^h afterwards preserves it; 
this being made up of properties settled by tbe relations between 
jttririi^al properties, and their jsubsequ^nt material of nutrition, in 
Ipe^rum, food enters the stomach by the prefcec|iug acts of degluti* 
$|oo» &c^ ; tl^e properties of the stomach have a relation with food 
and anstain corresponding change; properti^ of the stomach con- 
nected and related with those of the braia; change in the proper- 
t|es of t|i4B stomach, producing correspondent change in those of the 
brain; the end of this relation is, that properties, quitting their 
native sphere, pass apd re-pass between the stomach and the brain, 
proclucing their specific effects, that is, complying with the relations 
of the properties engaged, and contribute to accomplish the pheno- 
mena of digestion. Whethentbis is a true account of this particular 
fsample, or a mere illustratipn of a mode, we shall hereafter 
consider. 

§ 18. To recur to the instance of change preceding communica'* 
fion before mentioned, which is exemplified in respiration. Tins 
prgans |n the foetal st^te, quiescent and independent ; their infie-' 
prudence first disturbed by a cause of change; that cause, tbe 
admission of air into the lungs ; properties of the respiratory organs 
affected in consequence, according to their relation with air, these 
properties related with the brain or cervical medulla; properties 
pass and re-pass from the organs of respiration to the brain, a per- 
petual re-agency occurs^ settled by predisposition, or the pre-existent 
relations of properties; the. end, tbe establishment of the function of 
respiration. 

§ 14. To anticipate a IJttle our subject, we may borrow an illus-r 
tration still more conspicuous from the system of animal muscuhirity 
which is subservient to loco-motion. I'he muscles of the leg (for 
the sake of precision) have their assimilating life, which first formed 
imd is afterwards capable of preserving them; the nerves which 
supply them are formed and preserved in the same manner ; this is 
their organic existence, and thus far t|iey are independent of other 
seats; but they have a function capable of origiuatipg loco-motion, 
^d for this they are dependent upon a nervous centre. But the 
ei^ercise of this function arises iiot frpm a natural communication 
of properties from the nervous centre, but from a disturbance of 
the natural disposition (meaning th^t disposition which occura 
fluring foetal growth), from a changeof the properties of the nervous 
centre, which results from the influenca of caqses to which ip its 
inew condition it is exposed. To exemplify still further the prigin 
o/ ^ relation by disturbance of th^ pf pp^rties o( % seat» 
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^ 15. We will suppose a time when the lUiimal sjfitenl is ait rtif^ 
possessed and actuated only by the organic life: the senses also may 
not just then be taking cognizance of the objects which surround 
them; but the mind might be associating, or engaged on past im- 
pressions, as in a reverie: on a sudden the report of a pistol is luwdp 
the man starts up; what- is this process! Properties constituting 
the sense of hearing are changed^ modified, or affected, according 
to their relation with the report of the pistoL The brain, l»efore 
independent of the properties of the auditory sense, is now affected 
bytheni; that is, a relation is opened or exhibited which is de^ 
pendent upon the change (or disturbance) produced in one q[>hert of 
connected properties. To proceed: the muscles of the, leg, before 
quiescent, and their state independent of the brain, now assume 
actions corresponding with the relations of their properties with the 
present, the changed, condition of the brain. Tlie man starts on his 
feet, rushes into an adjoining room, and, by a similar series to that 
just described, engages in all the complicated re-agencies of proper* 
ties incident perhaps to a contest for life. These illustrations are 
sufficiently numerous: to subjoin then the principle, the proofs of 
which are before stated, and these examples are not designed as 
proofs, but are introduced chiefly for the purpose of illustration^ 
and in order to shew their conformity. 

§ 16. The organic life is every where an assemblage or combina** 
tipn of properties, making an assimilating principle, the identity of 
which is the result, or settlement of that progressive caiisation which 
takes place among the vital properties of the ovum» and is matured 
in^ the periods of uterine growth. In almost every seat, the proper- 
ties of the organic life are different and peculiar; their differences 
may arise from the relations engaged in the progressive causation 
just spoken of, and these differences, respecting only the assimilating 
principle, are independent of any other seat; or difference, or pecu- 
liarity, of the spirit in any seat, may arise from communications with 
organic properties assimilated in another seat. Hence the organic 
properties (or life) of seats, may he classed under these three divisums 
viz. the regular assimilating^ the regular dependent^ and the oe» 
casional dependent properties. The first assumed their place in the 
processes of the development of the ovum, and they maintain them- 
selves in their place by assimilating their own identity from arterial 
blood ; the second do not originate in the pbce where their action 
is observed, and they are not maintained in this place by assimila- 
tion, because they are dependent upon a source; but they originate 
in some other sphere, with which that where their action might be 
observed is naturally and spontaneously related; the third, or oc- 
casional dependent life, b so produced that by an influence, oc- 
casioning change in the properties of one seat, the distant related 
ones may be aUo changed, a^d re-act upon the properties of the 
seat where the affection or impression (if it is more intelligible) com- 
menced. The first is displayed in all the stages of foetal growth ; 
of the second there are many examples in the latter stages of foetal 
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ftowA; the lUfd k cUetjr pmhced by tbe iofloaiee of the exter- 
aaif to whidi the eonditioa of poft-mal or indqpeodeiit life b 
czpoied* 

i 17. How ftr propertief aity oommtiirictto daring all tbe 
periods of Aelalgiowtb, for the purposes of that progressive canst- 
tion which h proved bj die devdopmeiit and conversions of tbe 
fltmctnre^ cannot be affirmed. Properties may* dnring these pro- 
eesseiu assome their spheres by abstraction or separation from that 
Bodens in which they were fint combined; or they may be identi* 
fied in their respective spheres by subsequent communications* 
These are relations not easily analysed: but presuming tiiat an in* 
tereourse of properties does not take place without an oligect .or a 
lesolty it may be conjectured that the communications between vital 
properties which subserve to the estab&hment of functions and tbe 
maintenance <rf independent lifi^ either commence when the maternal 
affiances cease, or else are preparatoiy to thb period. The animal 
being then exposed to the opemtion of new causes, these causes 
produce other changes m hb spiritual properties, which changes are 
again influential upon connected properties. The final result of thb 
disturbance of pnmordial relations m the department which we are 
considering, b to produce that blood which was before supplied by 
the mother: thb b the physical effect of the causes concerned ; and 
the organs by which thb end b accomplbhed are called, in reference 
to the blood which they prepare for purposes of life, preparatoiy 
organs, concerning which, respectively, some indications for inquiry 
are now to be suggested 
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CHAP. ll.^The Stmack. 



i 1. THE object of investigatiDg the functioii of this 
viscns is to understand by what agents, and according to what laws 
it^ purposes are accomplished. The most familiar and obvioui use 
of the stomach is the conversion of food into ch3fine. 

§ 2. We are taught by our doctrines of causation, that erery 
change is produced by something added, or by something taken 
away; accordingly an investigation, for the purposie of ascertaining 
in what the above change consists, must be of the analytic^ kind. 

§ 3. There is no such thing as a perfect or complete analysis* 
To follow distantly the design of a perfect analysis in the present 
instance would require that we should be so far informed of the 
constituents of food, as to be enabled, by a comparison of food with 
chyme, to say what the former has lost or what acquired by its con* 
Tersion into the latter* So perfect a knowledge is hopeless: we 
have not even ascertained the relation of the constituents of food 
with each other, so as to be enabled to say, how much in a conver- 
sion is to be attributed to a change in the combination of its own 
constituents, and how much to foreign ones. 

§ 4. A few of the chyinical differences might be enumerated : is 
is then to be asked, what are the properties, or where are the pro* 
perties which produced these changes, seeing that nothing like a 
similar conversion will result from an imitative employment of the 
same alleged agents! Let us, however, make a more precise indica* 
tion upon this matter: he who profits by it must be a shrewd 
inquirer. 

^ 6. The relation subsisting between food and the function of 
the^ stomacb is to be considered (conformably with the general 
division before expressed). 

1st, According to the mechankat relation subsisting between 
food and the structure of the stomach. 

2ud, According to the relations between the chymieal eonsti* 
tuents of food and those supplied by the stomach. 

Zrd, According to the relations between the tiial prapertieM of 

the stomach and the properties of the same kind in food: thus fiir 

thi^ may be considered separately. Tbey are also to be considered 

retiprottiny, that is, as the stonadh a^ts i^pon food, and the ccip- 

* • ■ ■ »^ i • 
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vcfie. They art alio to be cooilikrcd •$ regular and occadcmiiL 
Lastly, their mutual or coujoiat agencies are to be conaidered ac« 
cording to the following order. . 

1. Mechanical Relation: 

Isty As mechanical phenomena in food are directly produced by 
the mechanical agency of the stomach. 

2ndy As mechanical changes in food are produced by relations 
of the chymical agenl(|S furnisb^fl ^y t^ stomachy with those of the 
same kind in food, wkb wnicb the meclianical are in alliance. 

3rd, As mechanical phenomena in food are produced directly by 
the agency of vital properties of the stomach, or as mechanical 
phenomena in food are produced by Tital properties of the stomach 
through the medium of the chymicals i^d their relatioii with the 
mechanicals, tt is alio a niattir to b^ decided, ^hetheV this latter 
(the medislte agency) ik Bdt Invariable, 6r in btber wbird^ wheiner 
\hk direct ever takes place. . 
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fiirf)j^ a few 1^11119 upon the o^j^cU of the if^^niM^ « «» f$r 
bibit apotbfr eiarople of the fi;,eoeral coufqrqiity and ^tHWrdjfff^ttRf 
l^hich we have hitherto traced* 

(7. If food is put ip)p the stomach of ap 9piQ9f|! f9n\fi bpHjf 
9fter de^th it )vill not be reduced to chymfs. Tp^ stomach Pf^f 
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cDQCeniMt tespectitdy* have in the process we afe comideriag. 
But the find parpote of tlienr eoncoireiice b sufficieDtiy clear. 

( 15. The sobttaocfs which support life, when suhmitted to the 
fbnctKNis of the prfparatory organs, not only will not support, hot 
•ctoallj destroy it» if introduced into the circulation in their crude 
state. Hence it is ohvicns that the final purpose of the function of 
the stomach b to produce in food a change which constituties the 
aecood stage (mastication and deglutition comprising the firsts of 
preparation, for such a relation with the other seats of life sind 
organization as wi|l concur towards theif support. 

S 16. The life of the stomach has heep divided into the regular 
assimilating, and the dependent functionary. The former b that 
properly belonging to the texture, and is independent of all other 
seati, being dependent only upon the properties of arterial blood : 
the btter b so far dependent upon another seat, that a divbion 
(which we have admhted as a test of influence by privation) of the 
nerves which supply the stomach will impair, or perhaps incapacitate 
the organ for its digestive function. 

( !?• The laws which govern the functionary life are perhaps in 
many circumstances irregular. In the instances quoted from the 
animal system, we have observed that the Influence communicated 
to a dbtant seat b traceable to a foreign caute, which disturbs the 
natural state of quiescence, and In some measure of independence. 
Thus the muscles of the* legs may act iq consequence of an operation 
npon the auditory or optic nerves, ^c. In other words, an influ- 
ence b communicated to the brain, of the occasional sort, which if 
the muscles of the legs before possessed, independeptly of the 
brain, they would move, whether a train of actions ^ere laid or not, 
by fin operation upon the auditory or optic nerves. 

^ 18. But, although communication of influence making function 
is clearly shewn to take place in many instances, as the result of a 
relation which b manifested under preternatural circumstances; as 
in the examples just quoted, by foreign excitation ; yet it does not 
fq\\ow b|it communications for the same end, vis. that of perfecting 
functions, may be perpetually taking place under the operations of 
causes, which are so far natural, that they may even be possessed 
•b;)r the fottns. Such a perpetual communication may take placf 
without invalidating oor dbtinction of the assimilating and de- 
pendent or qccasional life; and whether the communication does 
take place in the subject of our present consideration, we fire tp 
ei^amine. The question relates to the organic svstem. 

) 19. The proper secretion of the stomach is formed when thb 
orgi^n is under no foreign excitement by food, or^ in offier words, 
vrhen it if empty. If the properties necessary to the secretion do 
not wholly belong to the stomac^, biit are ip prt derived from 
another seaf, then thb example fumbhes a proof of a spontaneoua 
diffusion of vital properties, and an allbpce of them with the in- 
herent life of the seat to which they are conveyed, for the purpose 
^ffstaUbbhigartmctioQ. It has bean asmimad, opon tba cmiit of 
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eiLperinpeots ivhicli are not wholly uopbjectionable^ that the i .^^. 
tion of the stomach is no longier formed when its commonicafioa 
with the brain is intercepted. Hence, if the secretion cannot be 
produced by the regular and assimilating life of the stomach 
singly, and if properties from the br^iji singly (i|s may be proved) 
cannot produce the secretion, it follows that both are necessary 
to this result; and if the result takes place, as i^is said and known ' 
to do, when the organs are under no preternatunil influence, it 
follows that the properties by which the functiof) |s constituted 
Ignite for this end, in conformity with a natural and habitual fela- 
fioa. It is probable that, in the progress of experiment, many 
{instances of spontaneous habitual diffusion of properties from one 
seat allying themselves with those of another, for the pbjects of a 
function, will be discovered. It is probable also, that instf^nces of 
the same kind might with truth be quoted from the animal system« 
as the possession of a faculty of sensation, which is manifested ii| 
all sentient points and derived from the brain, &c. But the u\r 

{tance already mentioned is sufficient to sanction an indication* 
n the mean time it is not proposed as the proof (any further than 
fjbe fact asserted in the expenment mav be admitted) of a spon« 
taneous disturbance of the assimilating spirits of independent 
spheres* All that I wogld insist upon is the probability that the 
irital prpperties of one seat pass spontaneously to another, for th^ 
purpose of perfecting a function i and that tbev are sometimes 
derived in the secondary seat by the presence of foreign agents, 
which have a primary operation upon the properties of this seat* 
. Of the latter, or occasional properties, we have spoken fully: of 
the former it is necessary still further to inquire, keeping in view 
as much as possible a line of investigation which is applicable 
to hot]]. 

§ 20. Now if it shall be confirmed by the increase of facts, as 
it is more than indicated by those above mentioned, that spiritual 
properties, which live in one seat by assimilation, pass frpm thence 
to anott^er ; it is to be inquired why they leave their original seat: 
and if they do not assimilate with the vital properties with which 
they enter into alliance (as it is plain they do qot, b<9capse the 
function would then be independent of a source)^ it is to be asked, 
what is the mode of this union 1 

§ 21. Before it can be asserted why properties leave the seat 
• in whicli they are assimilated, it seems proper that we should 
understand what becdmes of the properties which appear to be 
unremittingly consumed t This is not an easy speculation, nor is 
it perhaps likely to be a very satisfactpr^ one. However, difficult 
ii» it is, and although it is likely to prove unsatisfactory, the qi^es- 
tion belongs rathef to the subject of death than that of life; and 
the consideration must be deferred till we speak of that sul^ject. 

§ 22. Thus much for the present may be observed, viz. that 
^e do not ^nd it indicated by the, most distant connexion yfiik 
#itr expeiience, that the properties which aMimilate in q|ie s^at 
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mnhenaflj ppiss ^9 anotber; or^ ip other words, tlfst tfftj ^^fff 
expire, •« we must say, for want of a better word', In to^ feat yf. 
which they assimilate ancj h've. Thus i^e have no reason to |Vp; 
pose that the function of any seat is influenced by the propf rtie$ 
of that life which assimilates ii| the musf les of the foot, the skin 
of the forehead, iif the os calcis, the olecranon, pr the al^ of tl^e 
aose, Ac. 

§ 23. If then, as it appears from this view, it is nqt an universal 
pr even a general tendency in the properties of the o^gapic spiri^ 
to pass from one seat to another (under natural circumstances)^ 1^ 
is to be asked, why they do so in those few instances iq whfc^ 
auch a communication has been reasonably supposed 1 We cannpt 
reply to this question: a real answer to it would coqaprise, 1st, % 
apeclfication of the properties which pass (for exa^nple) from the 
brain to the stomach; and, 2nd, a citation of the properties n^ith 
which the latter are related, and by which their migration from 
one seat to another is determined. This necessity is founded 
upon principles of causatiop already sufficiently explained. 

§ 24. Here then again we are brought to a recollection of thajt 
which we want for a satisfactory information on subtilties whiph 
we aspire to understand. The deficiency I allude to is an addi- 
tional sense, which would enable us to knoHf properties^ who^ 
existence and laws we can now only infer, frpqi particular analo|gieflu 
or in conformity with general principles. 

§ 25. Hence we cannot pretend to say pr^f causey soi^fstiine^ 
determine vital propertiej^ to leave their native 3phere, and soQ»f^ 
times not. We cah' merely remark, that the v^tal properties pyf 
respective spheres are of various kinds; that viarious relations o^ 
tain among them^ add that the phenomenon in question is 01^ 
mnong the results of particular relations, which we m^st b^ con- 
tent to enumerate, and Ihat imperfectly. 

( 26. Concerning the mode of the ui^ip^ of properties ^^hich 

do not assimilate, to understand this prpce^s reqi^'res t||^,at ^e 

should be informed what becomes pf the prippiertie? whiph dp 

^ssiinil^te; or what is meant by their being co|t««i»fif. l^b,uc,9^r 

' - aideration yre have said is to be deferred to the subject of pe^tfa- 

. i 27. But, in order to make opr presept ,<f uistion dependent 

\ only upon the result of that inquiry, it is to b^ observed, Ist, th^X 

the^ properties communica;ted modify only )he life of tjhft seat 

Ivhich receives them ; andj 

2nd, That ^hey endure np Ipn^r lh;^.n the ,cpmmupica)tio]p WJ^tb 
their source is preserved ; j|nd that therefor^ jthey, unitia| v^^tji 
the assimilating life (when their .cp^mu^icatio^ is unr,emitt^in|;) f^ 
fest as it is formed, follow the fat^ or that ii^t^ or they exp^rje;; f> 
process which we shall hereafter consider. 

§ 28. Although it is rendered probable that ^ppe f?ift pf ihf 
organic function of the stpipftch is dependent uj^n the conaeqtiba 
of this seat with the braip, yet it has not bee^ ^t^e^p^e^d Ip 
ucertain how ipuch. 7^ expei^^pts ^fip^^ aU^d^ ^ ^W 
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pf fnaiUrtlyHb M ^mon of \hk fttdMcb. WMtHf y thb die^ti¥« 
faculty depends upon couimniiKilktiob ^Uh this htikltl, a^# nirtne^ 
ttl^ki m ^cVeHpdi bf tb'e sMUiifcU ar6 n^bfesiai^ id dig^Httoo, 
retnain^ tA b% deterfiilntd. 

^!29. tti^nk^^^^rv fuHh^r to inhuirfe ^rhat 6th6r telathini 
tfi^ stolilacB b^^ tirith eohil^ous or distabl bdrts. tk h to be 
' ekbrfaititd Whether it^ ninctioti is ib ^ny way de|)eodebt tkpon thti 
thiib li^e^ ih^ spt^eb, the p^hbr^s, ike. Ih this eiamitidtfoii the 
dtVl^ibb of (hfe Kvihg fbbrit id t6 be obiemd. Of leach ^vehilly 
it is f'6 bk i^sked, doles the ^toVnach obtaib ^Hat propteHii^^ iVbm th« 
]^^^, the ipieeh, the ptincreas, &c. t or hti» it with either a chytali- 
cal^ W me<^h^uical, oi- a imked i^eldtibh 7 

. \ So. A bbfJTeiit ph)r^ioto^y of the stomac]^ would itt^trb^t lis 
of {ts>^lktious &'$ ^b ifi^eiit, with rtspett to othier 6rgans, ^1i well 
ak tob'cerbibg Its bWb d'ef^endences; 

§ iii. It ha^ l^eeb lildiicated in the be^bibg of thfs article 
th&t tb tfail \m A h Vehte'A With ^he br^ib. It has be^b rieVdarked 
thdk ih'^tbbctfdb bf ti)^sti6b is beSth^r r^^uir^d bok* matoirested 
dbrbgf<)itdi life; (h4t ik^ taked ^laete afterwards unfdter circoio- 
stkbc^ii (tho^^ of ib*^le^iion) in Which the primary bp'eration of an 
oeeasiobilil cause ibust b^ bt>bb the ^tdm^th abd its ptop^rtr^s. 
We have therefore to decide whether the sfobiach dl^riVes prdper*' 
tiei from the br^in dif^^'ctty be'cessary to digestion, bf an habitual 
or occasional kind; Whether such ib habitual cotnmunicatloil 
takes place a^ th^^ Whic)^ ha& been almos^ proved with r^gafd td 
the cerebraY bk-o^Vtie^ which concbr in gastric secretion; or 
ii<^hether the function, beibg occasiobal, the brain furbidhes pro- 
pe'rtte^ ?or tti'e 'purpose of digestion ib consequence 6biy of an 
otettitTob bf 6V6perties 6t the stomach upon those of the braib, 
the ieriei bf which might "be expressed fti this drder, Ist, inherent 

SybpeVtresof the stomach, brodbded by ih k^siimlatrog life, affected 
•V, the presence blf foo^; Jnd, pi-operties of the brain, affi^cted by 
matibb With th'oSe ot the stomach ; 3rd, the result of this latter 
aifectibn, a re-^cVib'n 6f properties of the braib up|6n those cff thb 
stblibach, cont^ributlng; towards ^h^ prdcesk of digfestfeb. 1%f$ 
poiVt cannot at pVelseht be decided, because We ^tand in need of 
Acta ib ji^rbve even that the digestive function is dep^dent upon 
l^t "brain. 

\ § 3^. But we ai-ie not without exampte's that a series of opera- 
tibnd <^ the above kind does occtir in other cases, where the qc- 
casiobal relation is exhibited. I'hifs a kubstiince violently emetic 
produces vomiting $o speedilv as t6 ^t-eclude the supposition of 
lik IiaVing reached the. brain by the tedious course of absorptioD: ^ 
pii^bpert^^es either of ^ this substance, or properties of the stomaclT 
iboai^ed by those of this snbstahce, aVe propagated to the brain; 
a re-agency of the properties of tlie brain occurs, tb^ Vc'cVetions of 
the stomach, which are traced t6 a depebdence uponthe brain, are 
ibi:rejujed'or aio(IiftE;4^or both; the Wnsations of the stoma<^h are 
atM 'produced, and, finally, vqmitirfg bttpplfens, by a pattlcipatioa 
. in the dit turbanee on tba part of the diaphragm and abdoihfaial 
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ausdes, wbicli ptftSoipttio& also is dependent opon Uie intefviljr , 
at the nerves which suppler these seats. 

$ 33. Hence we perceiTe that the stomach is liable (agreeably 
with a general division) to the operation of three sets of proper-! 
ties; or is to be considered in respect of them^ viz. the assimi- 
lating, the q>ontaneou8 communicating (or the habitual), and the , 
occasional, or excited, commijnicating, properties. The first is 
distinguished by its having no dependence, except upon arterial 
blood; the second is inferred from the necessity which exists (for 
the purpose of certain phenomena resulting from its function) of 
a communication with another seat, and n-om the habitual or 
regular occurrence of the phenomena dependent upon this com- , 
muoication, when their seat is under no preternatural influence. ' 
The inference of the third must always be dubious: for, although ^ 
the phenomena (as, for example, the digestion of food) are of an . 
occasional kind, and never take place but under the presence of 
foreign substances, yet it does not follow, because the subject of 
the operation of a power is sometimes present and sometimes 
absent, that therefore the power itself is not always present. Yet 
this seems the only criterion: and if it be allowed to furnish evi- 
dence of any kind, it must be rated (in this example at least) at 
that which is weakly presumptive. ^ 

§ 34. There are many other instances of affection and re*agency 
which would illustrate our present topic, but they are well known, 
at least the facts are well known: they are enumerated under the 
head of sympathy, and belong less to physiology than to disease. 
My business is not to detail particulars, but to seek after and 
arrange those facts only which are important because the^ sub- 
serve to the establishment of principles. It is here sufficient to 
advert to the class of facts; merely observing, that affection, 
might commence in any part of a related circle; that the order 
might proceed irregularly ; and that the complication is difficult to 
be traced, because the natural order of affection, if any, may be^ 
inverted, and if no natural one existed, the unnatural is not at 
once recognized. But, granting the order of the affection of seats 
to be made out, there is still the most difficult part of the process 
to be analyzed, viz. the share in effects to be assigned respectively 
to vital, cny mical, and mechanical, means ; the agencies of whico 
are rendered still more complex by their being liable to be con- 
sidered, 1st, as results by addition and bv privation; and, 2nd, 
according to the two modes of operation between them, viz. the 
direct and the mediate, of which we shall say more hereafter. 

$ 35. There remains then, in viewing the stomach as an agent 
with respect to other seats, to inquire with what other seats it may 
be in this manner related : considering first the contiguous ones» 
as the spleen, liver, pancreas, intestines, &c.; and then those 
remote, if any. This examination, proposed rather in conformity 
with a systematic design than with any expectation of useful re* 
suits, belongs to the detail of physiology, and not to the indica- 
lion of its topics. ' 



Digitized by 



Google 



185 



CHAP. III.— The Intestines. 



§ 1. THE perceptible changes which food undergoes ill 
Uiese organs need not be enumerated. It is designed only to 
ppint out briefly the objects of investigating their function; and to 
^ihibit their relations as a part of those general oneft, making a 
system, to which they belong. 

§ 2* It is the business of analysis to specify in what consists 
the difference between chyle and chyme. The changes which 
food sustains in its conversion into chyme are supposed to some 
extent to have been ascertained. A similar investigation belongs 
to every portion of the intestinal canal/ the effect of the functioa 
of which is to produce new changes. Thus, it is to be asked 
sevjerally of the chymical changes sustained by that which iras 
originally food, in the duodenum, the jejunum^ the ileum, the 
cecum, the colon, the rectum ^ and perhaps the same question may 
apply to the several pHrts of each. 

§ 3. The cbymical differences assigned, as they may be to some 
extent (the mechanical scarcely furnishing a topic of inquiry), it is 
the further business of analysis to specify the vital changes whick 
are also produced ia the same seats. 

§ 4. The spiritual phanges are in truth the principal objects of 
the several functions: for the final purposeof every stage of thepre* 
paration which food sustains is that it may become a material, th^ 
elementary life of which may be so related with the diffused formal, 
that the former may be capable of supporting the latter, and of 
contributing towards those phenomena of the structures which are 
connected with, or dependent upon, spiritual assimilation. 

§ 5. I say then that it is the business of analysis, no less to 
settle these spiritual changes than to remaric the grosser chymicaA 
differences ; which latter will never be in any great degree explana- 
tory of an animal process. But to specify these subtile changes 
would require that other sense, of which we have bdfere. regretted 
the want. Since then in this case, as in that of th^ slomath« we 
call only particttlarize that which we desire» rathe/ uian th^lw^icli 
we are at present qualified to attain, we must ^ content with in- 
quiring more eenerally and distantly into theiy proeasslttw 

§ <S. The intestinal material of nutrition is mi^ed with the 
secretions of the structure, and with thos^ of adjohiing glands. 
Tke chymical differences (9^ at least some ^ tbeo>produced on 
cc 
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chytne by a miitore with the fluids added in the duodenum, may 
be known by tynthesis, that is, by mixing chyme with the biliary, 
pancreatic, and mucous secretions, contributed by this part. 
This may be done in the hiboratory. The artificial product may 
then ^be compared with the natural: some diflerences may be 
found to depend upon temperature. Under an imitation of the 
natural temperature, the cbymical analysis, if it were sufficiently 
perfect, would detect the presence or absence of combinations in 
the artificial compound when compared with the natural product 
of the intestine which are attributable to the wan^of that spiritual 
agency, which will hare a share in every process belonging to a 
Hiring body. ^ 

'' f 7« Inis cbymical investigation in the present atate of oar 
inibrmatieii wonld most probaUy serve but to slhistnite the n«s 
cessity of the operation of that princqik which has no substitute 
in the laboratory, or, by shewing us how piuch nay take place 
without •piritual properties, to iraicate what, 4>r how much is ac- 
complirii^ by them. But m all tfiis belongs to particular inquiry 
wMi wfaioh I do not now profess to be engaged, I shall state the 
iiistory ef the function in that imperfect way which will at least 
vender it conformable with the preceding views. 

^ 8. In the progress t>f experiment, it may perhaps be decided 
that the cbjmical changes whieb chyme tnidergoes, in order to 
becoflie chyle, may result >froB the combination of the former 
with the intfBstinal flnlds, ^c; or, it may be discovered, that an 
approximation only to a similitude takes place between the n&fu- 
val chyle and that' produced by an artificial mixture of the duo^ 
denal fluids with chyme. But> in H general view of the subject, it 
decs not appear necessary to decide upon this matter, silk^e, by 
tracing the agency a little higher^ we shall find that both the d* 
teraatives resolve tliemsdves kito one common inquiry. 

§ 0* If the processes of the conversion we are considering arie 
liut partftiUy accomptished by the mixture of intestinai'flBidiwilh 
chyme; or if this conversion takes plaee but impeifectly/ tinder 
inrcumstailces similar to the latter, save that the principiecf life 
is extinct; then, that, the absence of which tenders the teonversi6n 
imperfect, may be considered, when'it ^ists^, as a product of the 
direct operation of vital propierties ^|k>n the cdnstituents of the 
material with which they are rehited. But if the iotestiiial fluids 
•sbould be found capable, without the presence of n principle of 
Ufe,-6f accanplislfing' a perfect conversion (whitsb is perhaps 
scJ^reely to.^^known), then the relation of the principle of 1^ 
ymih the oonst^ents ci chyme is ^mediate. The difference is, that 
ift )he one case -(the direct) Kfe produces changes in chyme, in 
which the fluids do not co-operate; -and in the o^er, that life pro- 
duces fluids which accompliralh^ changes which ehyme and^rgoea 
in its eoaverston into cb^fe. - i 'sn^ill not wilb our preisent facts 
decide whether eifhtet 'of the relations just melitiotte^iselicludive, 
^^ if ^ixedto how^ much ifr^sUfn^Uc^to eaehvbiiiaf«»Hbe^o#iiig 
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a few ^vords Uf^tbe last (suppotiDg^ it incoiifetmiity with general' 
opmiMi ta obtaift at least to 4odie exl^t), I ahall preeeed to Hh 
qaire kto tbe laws of? that wluch ive p^srceive to be mutuidlj; 
essential, vtz^ the spirit whidi preaid^ in the seat of these operations^ 

^ 10. The ehyodcal constitotion.of eh jle being determined iijf 
appropriate analysis, it is^. to the: arised whether such, a <^yniteM 
production necessarily involves that state of the^elementaof infbii* 
nal ii£e whtehi^is essciatial iu> tiUs stagey of . preparatioii forr^tbe 
maibtenance of the living .principle l.ory whether latent spiritual 
ohanges^o not4a|ie;place*in tfaiaeodversioftytol which the chymif* 
c^l are, sd> far as regards :Stibsleqaent.relpitipnt«.withoKie« {ama 
iKC(MBpaniiBenlBl^ . : r. ■ t^ *r > v . >?- : ■ • « 

§ 11. To aseertain.^s point did ;perbaps. b^iuid: the scope of 
experiment. > The cbostitoenta ^bf ehyle^ ^neh.ad theyi are me^ 
tiened by chj^ists,) may b^ ' easily: drawn freoii foreign soiitres^ 
and put together. • Bat we: cinnol thus ascertain whether thk 
artificial combinalion involved: the prepare^ .slate of the spiritual 
elements, unless. it-were possible to keep to ilnittial alive, by filling 
bis laeteals wiUithis psodudtiotti of .the laborMory, witboot .miI^ 
jecting it to theinfioence of Ite. stomach or intestines; an expert 
anent not likely tO: be attempted^ and stiH less Mkely. to snoeeecL 
". § 1& That a. process '8Qr4X>mpiex as that oflchylification^ulfl 
be performed iner^ly^lbF tbejpttlpeBe nai prodnriSng m few chymieid 
eonjitituenis ($ncb as^ksTeibeenj^nnmerated inibdQka)iappears very 
improbable;. and we have. ' the jodo'ie reason tb.tSnspeot that the 
latent are also the most essential changes, whotiwe eonsider.tbatif 
an animal were fed iwitfa cbyle,>9c substances ^iobapproaich very 
near 'to it,^ • the same conversioi^ '. or^ nearly*: the- same,, mvould takct 
place • as when ^ fed with )ordinairy food • An ' ihette(%eneons . nasi 
would 'be produccdiby the.8teiBMGhiinclduodequni,'and the agents; 
so far.f^bm ai^ailoig tbenisclve^ ^of a chyle relKly..made at theis 
bands, would still gp tbrong|» the^i^egular^business.bf pi^spiaridg a 
part for ^ purpcees of the aninitd, and: aiM^her .pact which is 
termed' excrementitious. •• » ■ . . •. .... 

§ 13. Indeed, whether the cbyndcal involves all the changei| 
which occur in the formation of chyle, or whether others exist, of 
the spiritual kind, which are saperadded to the chymical (chyle 
being made a medium for their^ ireiilation), It seemi scarcely worth 
while to inquire; since it is cliear, list, that pbyle .possesses pro^ 
perties which concur to maintain the assiimilatingspirit; 2nd, that 
the flttid, or medium of these properties^ will ^not support tht 
assimilating spirit, if the 'chkoges Which are produced 'h« it in any 
stage of its pass?ige i'lbrou'gb the jir^airatory .^fg^ins be . omitted ; 
und, 3rd, that tbercfwre,, the ftinctioh of ey^ry §eat of these organs 
is to produce chaoses, which, among other purposes, refer to the 
aptitude -which miist subsiist between the elementary and the for<- 
ipiallife. 

^ ^ 14. This business, this progres^^ive adaptation, may take place 
in two vrays, pr by a complication of them : 1st, it may be» that • 
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the principle belongmg to the ^Preparatory strnetofes nay be eoti- 
Muned in separating A'om the flaid destined for aatrition betero- 
geneoot substances or properties; or, Sod, that the liring properties 
oi the textures passing into the fluids destined for nutrition, and^ 
becoming again infomml life, may determine the due relation be- 
tween the nutrient material and die peculiar nature which it is 
destmed to support. 

S 16. Whatever the precise miture of these curious processes 
may be (and which, for want of the sense which we have so often 
alluded to, we shall never understand) this law appears common and 
mritanal to the living specimens of both kmgdoms, vis. that though 
an immense variety of animals (and vegetables) of the same genus 
■my derive their support frmn the same aliment, yet the condition 
«pon which the life and corporeal character of each are maintained 
is, that the alknent for such purposes should undergo a preparation 
by the organs of the living form which it b destined to nouruh;. 
my, so essentially and peculiarly is the function of the preparatory 
organs related with the diffused life and textures, that blood itself, 
from an animal of tbe same qpecies, thrown into the system of the 
circulation, will not prove a substitute for that fluid whose proper- 
ties are endowed by organs, in conformity with a natural and 
specific relation.* To tins general view we shall perhaps have oc« 
casion to return. Having shewn the necessity of the operation of 
the living principle belonging to these organs, we are next to con- 
sider tbe laws which belong to the principle itself, or at least to 
exhibit some alternatives respecting it. ' 

(16. We have seen that the operation of the organic spirit be- 
longing to the structure of the intestines is either direct or through 
the medium of the fluids supplied to the chyme. There is a de- 
ficiency of facts to prove whether indeed the former mode occurs 
at all, though, for the reasons stated, it appears probable. It is now 
to be inquired, ist, whether those spiritual properties which are 
engaged in the converaion are those of the assimBating life; or, 
2nd, whether they are that conjoined result which we have ex- 
pressed ** the regular dependent;" or, whether they are of the 

* Tbe only instancei of nntrition by a material prepared by foreifli 
organs are thofe exemplified in the engraAiug of animal and vegetable sub- 
stances. . In these cases, the life of tbe foreign substance mnst in its proper- 
ties and constitotion so fiir resemble that of the substance with which il is 
united, that the material which is prepared fer one agrees with common pro- 
perties of tN»th. When snbstances are in this, way united, the foreign or 
additional one commonly preserves its own character, or takes only Itself out , 
of a material which possesses its properties as well as those of the organisa- 
tion with which it Is allied. In snch cases, the affinity between the snbstances 
is only of resemblUig properties^ without coastitaflon or the prodnefloB of a 
dllfertntial. In other eases which are perhaps execptloos, the growth and 
prodnct of the foreign sabstance ^ mooified by Its new connexioa. In this 
case there Is not only an union of common properties, bot conunnnton of other 
related ones giving rise to change, or cotutitntlon: as In generation, some 
propeHies of the paronts mix and modify each btheri and some pres^e their 
surparate and original character. 
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#cc«nonal kind. So far at tbese qaestions can be decided will 
occupy but a abort discussion. 

§ 17. It matters but little whicb of the agencies we have sup- 
posed to occur in this conversion is chosen as an example; whether 
the direct spiritual* or that through the medium of the secretions; 
the latter is the more probable. As the effecjls of the functions of 
tlie intestines have never been observed except durinj; the integrity 
of the organs,. s^id whilst their connexions were preserved; we can- 
not, in the present state of the facts» pronoimce that they derive 
properties from any distant source necessary to their function. 
Heuce, we cannot* frpm any evidience which luis been attained re- 
specting these parts, affirm that their function^ or any part of it, is 
jNToduced by that life which we have called the, regular dependent. 
; § la. As the secreting function of the intestines (or the superior 
ones of which we are chiefly speaking) is unremitting, so in deciding 
by what form of life it is accomplished, our choice lies only between 
the assimilating and the regular dependent. But, as the conversion 
of chyme into chyle is not equally unremitting (seeing that there 
are times when the duodenum may be supposed, if not empty, to 
have accomplished the end of its function upon the chyme dis- 
charged into it), so we cannot affirm but some part of the. process 
may be dependent upon the occasional life. In other words, it is 
to be inquired, if it should be found that the operation of the vital 
properties is npt wholly through the medium of the secretions, ^ 
whether those, properties operating directly which are engaged in 
the conversion, are latent m the structure of the intestines, or 
whether their presence is excited or derived by a disturbance of 
natural or quies<;ent relations, which might occur upon the intro- 
duction of a substance foreign to the fcetal condition. My mean- 
ing will be found more fully expressed in the beginning of the 
article on the stomach. 

§ 19. In the case of the stomach, the operation of the regular 
dependent life l^s been assumed, 1st, because the secretion is un- 
remitting, which decides it, if dependent, to be regular; and, 2nd» 
because the secretions have not been found to take plac^ when the 
communication of the stomach with a nervous centre has been ip^ 
tercepted, which last, if the experiments may be relied on, proves 
the di^ndence. 

§ 20. But, in the case of the stomach, as m that of the intestmes, 
it would be difficult to decide on the question of an occasional 
dependent life; seeing that the dependence of processes which 
might involve the direct operation of spiritual properties^ in digc^ 
tion on the one hand, and in chylificatioo on. t^e o^h^r, can- 
not be known but by a division of nerves, which might prevent or 
impair those secretions from defect of which all the other agents of 
the function mav be rendered inefficie^it. 

§ 21. In order to decide whether the conversion of chyme into 
chyk is attributable in any way tq properties derived fi-om a 
foreign source, the fiiint success wbicl^ nas beea obtained in some 
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iiidi JMjpiirr indkntei;' fer tbe pvrpMe •£ cdnfirintticMi, llMit 
tbottld be obtenredy whether the coatenioii takes pkee undei^ w 
iUfitioB^the aetvei which sqiply the iotegtiiieSy or sloy sdEeient 
portion of thett, to coastitate an adequate field for the obsetvatioiirf 
If the oootersioa did idkt place, Ihe independence ^f the lunctioaafy> 
propertieaof this, OD any other; 'seat is^prOred: if it did not tahe 
place, it decides that the unfemlttiog pfo^e^ses reqiiire propertied 
of the regttlar dependent khid; bat the expenoitet is not decisive far 
fsgard to the share of the occasional pro|i«iiies. 

4 22. If we were to yield oqr aissent to die iodioftion of a pat tial 
wuilogy, we should say, that as the secretidtii lyf thestomtidi seeing 
to depend regnhirly vpon the eomnraoidition' of properties froite a' 
distant seat, so it is probable that secretion m the intestines aen 
knof4edgesasiai9ar dependence; and extending the argument of 
analogy, which is -indeed here very trieak, we should say, as in th^ 
animal system, properties which act occasionally are ^nd to be 
obtained in the seats where they act, only by the presence of some^' 
thing foreign to the state of fife daring the earlier periods of fatal 
|;rowth: so, appfying this ikct to the present purpose, we should con^ 
jecture that the modes of the operatidn of Ufe m chyKfication wertf 
niaed, and.that|he direct was abo that which f^e have distinguirited 
as the occasional. Qoth these analogies are, however, too imperfect 
to justify any certain conclusion. 

§ 23. There are thos^ ^ho would reason on the stipposed.de4 
pendenee o/ digestion, &c. upon a distant source, by citing thiose 
well known examples of the suspension of the prbce^s of digestion; 
together with the disorder producible in the bowels by passions and 
emotions of the mind. They wbnld argue. Is it not dear that 
digestion depends upon the Jbrain, when we have all had experience 
that anxiety will destroy appetite, that sudden anger or sudden grief 
will suspend the digestion of food already taken; and that these 
things occur by afiectioo of the braid, as u proved by their taking 
place trough the medium of a sense, as when a person reads a 
fetter, or kean an oral account, &c.? 

§ 24. The persons who argue thus do it ' upon a ground the 
fallacy of which we have sufficiently exposed, but which may here 
be in part repeated. If one seat is influencied bv a process of 
change which commences ip another, the influence takes place in 
pne of two ways, either bv conferring upon the secondary seat new 
properties, or fc^ suspending the communidttion of habitual ones. 
Seemg that seccmdary change is liable to these iiltematives, we are 
to consider the mode of discriniinating betlrieen them. The mode 
of discrimroation has been already stated: 'it is by ascertaining by 
the test oif intercepting the medium of intercourse, withbut %om-» 
municating a foreign influence, iidiether the efibct (digestion, or any 
thing else) will take place unfler such circumstabces. . if it does take 
plac^, the independence is proved: if itdOes not take* ^ftce, it will 
afterwards remain to be decided whether a tecondaryaffectrbUj, 
which takes place from ^n oq:asioual disturbance of a primary seat 
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by a foreign eause^ involves the natural or regular dependent com- 
municated properties ; or whether it is produ^ by others, ariuQg 
out,of a new condition, so far distinct from the natural, that the 
medium of communication sob^sting, the secondary affection may 
occur where there was tio natural communication of properties of 
the regular kind. 

§ 25. In addition to the analysis of chyle, which has been sug- 
gested for the purpose of cnabline u» by an artificial combination of 
the constituents detected to decide whether even all the perceptible 
phenomena of the conversion are dependent upon chymical agents^ 
there remains to be remarked, in the chymical department, the pre- 
cise share or import which each secretion has in the common result. 
Thus, it is to be inquired, how much of the conversion is performed 
by the constituents of intestinal mucus; how much by the biKary; 
and Bow much by the pancreatic secic^onsw This investigation is 
to be' prosecuted Otft nietely with amw'to the genenl resnlt of 
the^mbinatii^n t^ one or more of these fluids with «hyme, but 
relationrtdf eoiistttuents'flre to be sought after, and the combina- 
tions and changes among fhem, to be specified, and this vespectivdy 
according to the threefold division of the' spiritual, chymical, and 
mechanieU depattmentft. Such an inquiry, to ttieextent permitted 
by the imperfect means of analyri^^hfebwe oolseM, h not diificolt; 
but this same imperfection in the meaM of analysis wouM ttfost pro- 
bably render it of no value. 
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CHAP. rV.-^The liver. 



. § 1. THE fimetioB ef the lirer is said to contut in the 
lecretioii of bile* Is this the ouly way in wbicfa it is related with 
the animal eoonomy 1 ' As the function of this viscus has never been 
intestigated with minuteness, we are destitute pf the (acts which 
would enable us to dedde satisfactorily upon this question* It is» 
however, to be presumed that the separation of bile from the blood 
in some way or other makes a part of the general ooncunence of 
processes for the maintenance . of liife and health; and that in this 
way the function of the liver may not be withoiit its, use, inde^ 
pendently of any further purposes, lo whick its ,fro4w^ might be 
applied. 

§ 2. I am not aware that we possess any direct facts which 
prove a relation with the animal economy of the kind just sug- 
gested. And indeed it seems almost impossible to attain such facts ; 
for the only mode of ascertaining that the separation of bOe from 
blood is salutary, or fulfils an important end, is by witnessing the 
event of the suspension of this secretion: and here we have to dis- 
criminate in the subsequent derangement (if any) whether such de- 
rangement is to be imputed in part, or wholly, to the presence of 
bile in the blood, or the want of it in the intestines; or, if to both 
these causes, the share is to be decided which is attributable 
to each. 

§ 3. But that the mere separation of bile from the blood con- 
tributes towards the well-bemg of the animal is to be presumed 
from the analogy of this, to the secretions, which are also excreted, 
serving no ulterior purpose, and therefore not liable to the confusion 
above noticed; as in the case of the urinary secretion, the suspen- 
sion of which is known to be productive of disease, and its restora- 
tion to be followed by a return to health. The use of the mere 
separation of bile from the blood is rather to be supposed upon this 
ground than from the phenomena of jaundice, which are liable to 
happen in two ways, between which we have no unequivocal criterion 
for the purpose of discrimination. To which may be added, that 
supposing the disordered functions of distant seats, which usually 
take place in jaundice, to be clearly imputable to the presence of 
bile in the sanguiferous system, this would prote only thu^ bile 
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ia the. blo|;kl»/ w^ieh tet fiAver been sepanUed from, iti That tneh 
an absorption takes pliiee it appears reasonable to infer from tbe 
eifcnnstanqethal, in jaundice, bile aaaj be Copiously secreted with 
the urtbe^ and.iif this bile had not been previously separated by 
the Jiver^ (bere is no reason why the kidneys should not at other 
times^produce bile^ seeing that the blood cannot be at all other 
times free from ^be materiab of bile/ because its secretion by the 
li?er is unremitting^ Leaving this, then, as a matter which would 
not be tbe worse ifor some additional illustration, we shall proceed[ 
to consider some par^cuburs belonging to the liver as one of the 
preparatory organs* 

. V4. As bile is mixed wi|h the chyme discharged by the sto- 
math. into (the dupdenum, it is to be inquired what share has bile 
JQ the conver^on of chynie into chyle? This inquiry proceeds 
upon the supposition tbat tbe liver is not directfy related with tbe 
pr^mratory processes, but through the medium of the fluid it 
produces,. 

$ 5» A94>pportunity if affi>rded for a comparison between the 
•byaiical differences of chyi^ with which bile is mixed, and tbal 
into the oompositioQ of which it does not enter, by a li^ture on 
the bilcHittcts* But would a specification of these chymical diflfe- 
seocea illustrate or explain the importance of bile in these processes, 
mitk regard to the future^ relations of the common product of 
tkeie organs?. To proceed in the analysis, in the w^y indicated by 
our causation, 

§ 6. It i$ to b^ afkedy with what bile exhibits the first relation? 
with the contents of the. dHodenum. Bile is' mixed with chyme, 
find helps tp ' constitute ch^le; this is the first operation in 
which it is engag^: but its history js to be more minutely traced. 
Chyle is separated into two parts: one, nutrient, which is taken up 
by tl^ la^eals; and the other, excrementitious. Concerning this 
aepamtion,' it is to be asked, does it happen from spontaneous 
processes which chyle undergoes from the force of its constituents? 
qr, is tbcDS an, additional function, viz. that of the lacteal orifices, 
by which the separation is performed? This is a matter which 
wHl be recurred to hereafter: in the mean time, if the separation 
is spontaneous, the parts are first to be defined ; it is then to be 
inquired what those properties are which determine the separation, 
or without which it would not take place? The agents are to be 
sought after, distinguishing efficient properties from associated 
ones (a shrewd work tbh for analysLi); and the share which bik 
has in the operation ts to be specified. 

§ 7* But without laying any stress upon the result of an inquiry 
on the above question, we will proceed only in our examination 
upon that which is obvious. As the separation of chyle UJtes 
pkce, the constitution of either part is to be sought after, if possi- 
ble, by analysis. It is to be isisked of the lacteal chyle, does bile 
contribute towards its constitution, or does bile furnish any requi- 
site constituents? The pfaitosOfrfiical mode of answering this 
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constituents df frile; 2nd,% nh' HMHyiAsM bi^feia^i^yfSi*m^<m 
TieW tb the detection' Id It df the MBMitii«dlb l^Mfe^M^ %y 
aiMiettaininf/if aitycbiiitittetit of InfovhoiildM A^*fH''tli^'i«iv 
MA fluid; that ftilr Ibrtihfaed'bj bite; IMd not bT^aiiy okyttteiM^ 
aniiftiil pr^etti ^bbfatM* V>Er ihtf tbdUnoii' kiWtHSHl^ «HtteHa(l 
This IS tojkf %^i5ieHafiiietf hf pr^^cM^HW (inftifne^*i^htk^ittW 
the idttfstib^s; fttre it witl^be iirg>fM^MMt if MIe AtMfobi^s wy 
sudi prbpeity/It i^ dot ad ^uanitUd bdi^/'M^rf^haflife ba§ bM« 
iQ tarious case^ continued ^ei^ the secretion of bite is stitoetMM< 
But as the analysis suggested, even in these cas^s^htts ttem^ftn 
nade, so it cannot be prtnibtaibM'IMf*^^t« Ihet^ is^o€a^^de^ 
fldendy of pro|^et1tes of stA^ie^ li^iMitfiV M healthytkrttMi 
flufd. Beddi^i; tbh would be atgtifd^ Mm an ex^>pfim;wlikll m 
mosf cah never riMetit but ^ dbNdds li^t; b^ea«aeirpt«-sfl^pim» 
that the abalo^ Is hnperfe<fr. "A^ pi^i^d amj K^ IbHi tt otnli l ri fin 
out taking any thing but gruel or water, and this may be vofliiliMiMi 
i^guMtly as iti» ta&en m€nht^ttmts^ ^ui^t9m mt i i 'tii i 9^mf) ib^ 
ft does not follow that a petSoH id ir^alnrMI erlUiidA^^MriMMfal 
c^ta live a month irttbdutbftetm'dd^rfshDii^ni^* e^entliM^ A« pt^ 
grfSik fowatdn death khOutd'dof be Hidetf l^iricessiuit vomMn^; Mi 

§ 8. rt wilt be further obsertttfVlmt if b!lee6iili%it»aiiylMaf 
towards ttie cod^iUition df U^dU ttdi, it Is liy ^HecMqibsittM 
6f itself, sfdce the eblourfa^ itfjfredtedf Of Mte, irlktef«v It lilglil 
be, does not, if we may judge nofn the afttence of it«««Matl¥*p«fk 
ceptibie eifecit, enteif in& thl^ eotf)kfsitl6i^iif'liicMd>Ulyfr^ ' 

$9: liatidg, by th« analyicis 1H!* lf*v«> blMdMMft'iiteMiilM 
what <ihadgeb are t>roduG<ed by biff id tbV *iltHM #i tir wlit c ll It 
combines, what changes tii^phce id rO^M l\im99mtth^^4yilliM 
as in the general diass, inrfcat INM^mpOlMoMi cMMi; whkf'viiil 
affiances lire fdinaed': haVlW^ fully aseeAAii^ tiDe' elMlilg«»taiit 
processes whieh take place in cokkaeqaedc^^if Me taAitimW'bile 
with th<e idtestidid! ttmtaM; It It dekt-for'be'iMiyiiiMbMMMdl^ 
the other rekfiddf^ tts those stAsisdBg'betwe(eii'1li« chyMW the 
intestines and the properties of their structured. Id 1M tMiMiVtt- 
ment of which thetfoinBtituedfs of biledtfght h«vie tlslWilHHl.i r ■[ 

§ 10. The question more simply stated is this,' wliat ^Hli^ 
relation of bile With <hef vital properties Of tiitf'MeMiaest ^ lltfre 
again we uiust recur to ottt adalysis^ weendidot asoertditt'ti^kttrli 
to be attributed in this Hiray tothe i^peraHM^ b%,'*ttMirW<e 
know what takes pta^e without It W€ shduM mf dls6''*iit fMa 
instance^ in order to understand iHiefh^r bile eMMMMr-vMh 'lib 
vital properties of % hteitffies to provider pIModMdRu w^ must 



first be able to take cognfzam^^ of tSa ehss'Of thM »fp liUW ih 
to which our conjeetdtes relate:' havidg Mtidtfedfthto MMUffi 
have then only to inspect the phHiOmena vHUA MMf pMfr wAtr 
the usual and natural infldedee df the bile, lidd afterwms; hating 
tieS the bile-docfts, tO observe whKt changes oceur fqfA>dlCi*piMi- 
tion; and if We Wish fot fttrtfaer sa ti s facl io u , we dtf gh t' fg p da t tite 
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MlcM»#e ^^m^^w^iidi^n^im^ifmti to o^f^MpoD^tlNefimveii^ 

aU ib» w»y < j if^Wi i *i n ») ^i> .*t M iwly j»i|d fidly /<M>coffplisMr I »M1 
,|i^^lilb^||b^(M()fiii«<tj|)ii^ ve«ulte 

4^e4» M'I»^t,otii«r9vbe^boU ij^4pr4fm inj owa 

.{lijrWJ find ^iMIt t»ei? p >v #JMioff aof >ign»qwgc isBMioh. «gi« Ik- 

^tAi9k;r«il 4f^iflMfi>fvM^}(ifMrtt,iii^^(w«iiii,l»^^ Cor 

(x.^ 4- Ik Tb^MB thmi'ivtu) |HE«^ood tf»|l^mw ail^iAKHit it-*rTbe 
ilMaof jiilel iinbir^t^y tim^^'Vk U >B<ift Ihe 9»timJ.Jitiqiiilus to the 
,4«Uftipi^9l fiooi itiMtMpvtA »so4H«ert]i^u pfMitaltic motions t 
Liv9iil4 tbeJiowUlicifMrithoiit <M*|^C9MiH)et4»f ihiki: ,^iich iaiibe 
i ffT^ lpWi f iw m fkkk t9 0m m^r^ iiibi^fifmti^i^w»A oim;4ii9«,9ri|l 
i|i^r>.if ]^l€w tteii,jffii^:l|ie]iWiteftbftM(itf9^ bowels. 

-fci»Q|trid^aiJk^ tfrtj t(t#i t ^ 
aa a ^iiiMiiiii m Ag^MM^iliMhiiluali MiiifliMin itrtrffiMit litis anoihcf 

tM^iMl. j||iiiii« ^pig npin»|fio»i ff xflufilijihiiigM i o^f osulto;d«fM(i. 

.4b««lot«9M.of.4b«ah0ivdf^4Mii^illittltMr«ct(i^^ 9(^l»ke 
i f Ji tn liMiawt iil;«lNii4tiAp«0iitefciii» fi4i«NNiM^lbeiOtbffMmiroftt 
4» i »t i (i < bii|g4J t>t > gi (iw» j W^giir ^itfi^<»tbe»»w 

U m cause of tbe motions of tbc bowels. Mtif»m§ hm^HMkm f^J 

ViMfithftI *tbe4btlMi««ilbni^ l^>M«si»^^ 
i^lJieJNowi^4)ll«rbit:h:4li^faiMS)«i»,e«palifl4tt iXhii^Mr^jMatter 
^wikmkdmsf ^'AfpM4 «t ffiM leni^h, ft-.iiayiibe isaid^Jby %fe 
iiivba^saigp UMN«bMi^oCim>J» bile^ltotidi^boii.aimitilianp«is 
fWl»Bft4beiime»tioes i e<i n »iii H i » prcteiwatitCTJi/qnaiility-or hik>t ftmdy 

,bef#ai4» JRjfwlyi tJ^iUt-ifiMtiMrin^^irtifftjtb^ 

cases albidea to, a prtteroatural quantity of bile ; foffllie<tHl#ffrbich 
{»,i9omk0t^im0Mem^t9f^Mmi<ii^ portion of 

mi^*9h^b0ifm^ la IbAf^atiirflf^faiiatityioA ibUtiitwhiebfafipfiirato 

he in€M8Mdil^A^i»tfu^#tttMil«r80?fuid |iiiMrii«tiiyal ^mpbrtion 

/of tbe.vi«Mra)ae«ieMoi^>iB«sid«i,il9iiintii^ Ibis. .diaease ithe 

^guantitjiiOlltUi^lftibftfioMliaMdy^^^ e#..TdaEiiti«g>ai)d» tbe 

yiVP|)oieA^iiiclifimMl*<oiib >«^ 

,«l al «lber*liflMMi tl^ifdy»ke> piwo whan^beie iso«i» jre^iseft to 
^mno»^Mipmt0rmUu9limMio^Qi )fi\%^^,i aa inixholimif Ibe 
.IMoliQe8A».Ap«.QfWM'«oiitlutte» «iiie»,iKi^ tot'bei discbarfed, 

iift4hfese> ag|ion»ia»y bai U f gfa ai tf aMt ron^y .withjiOiincyeaied secre- 
J^m ^i|%aiitbftJmmiilifft(trt g i ilM Ml flrft . ^ • geo^ aiiBciioii. 
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xhcfiiy nny ^^ j^ftlMMra^ *iiw6 wHl ' miV6 *Inw td 1^ : it Mibnrvi^ 

what giveff oHgin to flMt'oMUiH>Ho«i'wlndi talm filtce ito ctiekm, 

if kw no^ the present of mwh an ftMitioiMtlitiMlil»f 'IWtita 

TMHenlolM que^Hofi; replies the opjpotite party; it nby bejust as 

•w^tl asked whatgfvts origm to the inertM^ teoretioa 'idf 'Me, <^ 

%&w 'disease of afty^ khi6 ever happem tpealaiieoiiAljr f It ik tbea 

urged by the tftinraliiters that the bowels are laest vegttliir when 

the seoretioii ^bile i» the mott nat^mil. Aye, My'th^ othen; b«t 

the bowels are- sometknes the most actif e when mre "Is W «fi> 

deuce of th« pr^senee of any bile, as W have wkttesscd in those 

who hate had freifdeiit and loose evai^iatlolit ataioit wWtev and 

^aecompanied^wifh mwjh gripiag and teaestiHiSr ft may befiirtlwr 

urged, on the'sadie side, that ffae stoA^> of iMose of -the most 

costive habits appear, so far as^ nsay be'iBienMfhMntlieirf$lik>iir, 

to contain the largest proportion of bile: it limy be noticed loo 

ihat'persons'inayhiive atools of theui^l appbaraiice or 'even 

• lighter for ^me time; when, upoQ the the eihibitieii 6f a pni^j[ati«t, 

darl( scybala' may be discharged, ^ich, So iisr as may be jtu^ad 

' fi prwfit and from appeanmoes;- had Iai» a long time in the ntes- 

' lines;' K6w if these seybah^ «re- made ndaii or Mack by the bite 

Uheyeotttaia,'how comes it that portions of #»oeiikappareii%'«Mi- 

'titfinhig the most 'bile, are not discharged so soon as poftions^eoi^- 

tailing iess^ if the action of the itttestbn is ^iMdaled by»hil#} 

T^es« and such like wtlttcisma mfy be pnmied an birth Maa^ it 

^ great leii^lbv'but it is aaafatf^^^ oh whiah little or m^bg is 

pr^ved^i 1 shall therefcre haMtt» to take leaved^ it, mel^ sngr 

-gesting^td the sthnotelora^ that if <hte feactiois of aniaMl bodies 

are to be explained by «' referanee <o egkkmt €iM9e$rprt^m nkh 

. iimis, and resi agetk^^ H n^as) be ddfie withoutcatluig' iff l^aid 

#flber of whips or sphrs. « / 

VtS*' Bat kwiH be asked aerioasly^does not then the bilrcoa* 
tribnu towards those actions of the lioWelt by which the Ifeces tre 
' expeUedt To this I reply, the kktfgkt^ u ana^rtioalt it has never 
been attempted: And, unless we thoutd gam some mexpecM 
lights Mm coHateial knowledge, it never * will be attempt^ with 
aoeeass^ until fre hava ^i^ifhred that other sense of which we have 
before spoken, 

S ld» Thereaiw others (I lejoiee to say, viery few) pf those boM 
theorists, aMn of some phee too, who wm tell us- the use pf bile^as 
easily M they can reckon their fingers. And of what use do they 
•ay it isl Whyii ttuly, to make iatt so wtak, ^so ailly mid elytra- 
vagaipt a notion it vM^mudi below scro^y. Let it suifice to V>y 
that a child of te» years old would dtsoriminate that aui^hMM sa^ 
ference ifras not warranted, tf the shalldw grounds of it were ckmrty 
stated to him. ^ppose^ I were to assM the use of bile to be, 
that the souls of elephants, formed in the in*, taribibed by the 
earth, taken into the stomach, mid embodied with oar food, should, 
by its meration, be freed from purgatory^ where they Iwd been 
.|»iiffiued toi thisir siiisi passoig amy iiHa their native ail, is n 
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mi^rikft,%mAfi5t'Bf9iim, Shu amjfpom <I^ wiit4»i«fM thi^ 'm 
««e tmU pioTd^^UM Jt«KM nol ftoi>tlw«ietlrlkNit(tlie3F oodU say k 
4luit 'Mere # ii(^|M#/«£'tlie evifto^ soak of el^hantoki 

the bowds. Just so with the assertion about the fat : I nfyi mmh 
4siii that iheli^we' tba sools ei elephanU in ^tba ^bonvels, trith just 
as correct a rattookig asithat^wMeh^tei b^o eked to pi^ve.tfatt 
Mw^nieof bik k«itoifprBEi hUr -Qailtii^ tbeN fiaerik pretensions 
to ingenuity, kt us return to o^r indications of atiTanilysk*' ^ • . 
^ • -§ I4i It bus been stated mtthepeeeediBgitages^f 4bisiartkk» in 
4!Mfbmity wHb Hk pievailing opinion, that thepsidfapal endof tfaft 
ibneti^ of tbe^v^k to sccfete*bile: that it does tUs there »can be 



;«ieieKHreiienii9pflN:eanc^..i ;..,;»;. 

'§18* Wbateyer the nature of the sfurit which resides in. the 
^msmmg tubes of the Ufer nugb^ be, whelfaer p^uiis^ or common, 
:ltie ikpeadmicka of Iba spiotttal fw m tk mof one part upon, the 
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SMfff If vM^pvipMMK^ 

'(* »-^Hib4iWiie il L| ii i ii » i ti i i ii iri| rfctttfa a i ii « B WW Mni ti i ¥ia copKant, 
4i^ tilc^'«Mt^i4^«rirtiiH4fiisM« Ito «cMMomil»UMkl 



'^ i m nmm\m f li1 ^ m iii ^mmUw^ ^ the 

4 6^^ rt i ft <i» a a^^ritii^^h^ te i c »^l »M t i/niftidraski'^iidowtMMfiBito 



«Mi^Htd Yht<tto%M»ieii^Wf MMi^MMT^^ jmdthii^jMMietee 

» irresUMtiodnNiiiMtA- 
minwiif a^lfeefiiietion 
inpcvfetti sfi^itcom 

lint n of the rtgiAzr dependent kind: tM b^iOi^immi ih i iBm Mfc 
bf tte tftnii'ture'iif kf MMed'^Utrtoiilil'UiM iv4di|^tfN( itself, 

iMitrittibtlMiilMt iiitft<HrtlfctilfeiiMtiMiilitit(r |gfec tifititoggodrniig 
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tInKlwe of the Kf^^md coostfMe tie fumtimat Ufe: nich a 
i«lttioii subsists betvreen these t#o sets of |m)perties» In the assimi- 
h^am^ and the aeqanwit ; wb^ the fanter, or the properties obtamed 
hmm the distant teat, betag only eertttm proferiies if ^e, and.not 
an assiaiiHitlMg princide» dk> not prodaee thensehret from the blood 
of the stmetnre to winch thqr are transposed, botinerely unite with 
theasiMhiting ^rit of tins seat and expire with if, requningto be 
fenewed from their own source. These united properties, tb^ 
yentified teM^ional Hh, byttatdthticNi wMi>iP0«MHf Mood, separates 
bile; the laws of wMcb separation wfll be hereater spoken ofunder 
the head of secretion. TbebSetbasprodveediimiaedwitbchjnie 
md aMsts in those efaiiq;et by wbich it is converted aito chyle. 
The use of bile is eithw wholly cooiaed to the processes of the ali- 
nmiary eai^L or etoe^ a feiveaiaan^MOMflnM.- htftnaniim* ^f «*« 



nylary canal, or ei» it jf^^mmmjfofmtmj Mbpenient of its 
ool#iiiin9<pnqiip^ bdig rssrfi ne d m the hcteal «lii*;bai« 

ataferoaearilO'seilie.Aitiiiij^eftaas fn thr hiiinial iii-l^j„.,.L,JL 
aciae«Hito«tbvr4«^oiiitofifalaad^ TI^}uoiri^mmAi^^m^um 
ISPiM'orsyathelicalvairibalb)#bieb «mU eMMa^ns^ 
^Mie piasaatJ^iiiMkHs^ ia><in4»iiMtk^ wkmAti inlt^pwsaK 
jpjgH^ Ciynisitiy has d s tii il Ml aertA ittbitrtices^ Mai#ii^ 

HiintiaMi. s(^ frr te% iMl 



, tta>ai%inaiyhtfsoniot*i wih hiisil e s tiB i wnaM» ba^as"4ia 
■*J '■ * " '^U " ' Ml jri ihiiMnliil tiiiiLj:t au^tioft-aDaa 

ts*ach #ei hate«y4aieiMMi»Uag WnsMiJ tuZlJLXIlTZ 
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CHAI'.y.^TheSpUem 



i'LVHE gpfey'k fii w cia tcd iiMiif Ibcf pfepMiiiitjf 
organs^ became froni its ^tiNitiiNi and coimtxiaDS it appcan to !«» 
laojitotlMfyBtdneftli&cliyldpoi^k'fiiceni. It is ^ppoaed that 
iti aie^ if k Ihn aayi is one sdbscc#iMt'<totbe prepafaCsoa of §Qo4ii 
kttlthavrtifljiralMolalepnMff tliatit CMtribottt ai^ thiag to lfai» 
fiofrnti, . Tfccsaaie wight b i^mM of tlioliycn? at bast, as B ea wnto t 
n Hie lart^iticle,* it'is not ascerCaiocd wImU sliafe^Me Ins in tbMe 
iatestinal conversioDS wbiciMtte a ai m M ary to tfae i w ii Hm m M trfl^ 
Thettoalogy bokbgood'oo HMher Ifaan thatlhcfoisiHitaafly an 
akseatOiof deiiionsttative'pnMf:*lNi% is^tiie ease of the l^er, a 
fsoAKttof iti loMtioQiafefoelsed, the destinadoQ^f this pvoi^ 
nay to sOBie cxteni'^bh ttat a d; 4t iaseeir t* tak nilh food^ ice. aMi 
that it tends to accomplish some aaefchporposo m ^ syataaiyis 
Miofcdy agreeablv with aa estensive expeneace, that no ngnhur 
operations of this kind» which we have been eod^M to nwier^nid, 
take place in animal bodies without a leimnae to such fnUn» 
fNirpose. The spleen ftiriiishes na piockict: and as we are not ac- 
quainted with tfae manner in which an^ sim^ar visans oitenda its 
function be3fond itself, we are left to oo^tetnte oonoarnh^ the mode 
In this instance, without the support of any, or b«t m dislant^-nnalogj» 
deduced from the phenomena of anhnal life. 

§ 2, We are nevertheless disposed to as8%n some use to the 
spleen, on a ground which difl^n mm that oo which we ass%ci an 
use to the liver in these respects, viz. that the use of the former is 
supposed from a general analogy, and that of the latter from the 
particular analogy which obtains between it nnd other secre^ig 
organs. We obMrve in a general way, that there is no part of an 
animal body without its use, and when an apparent exception occws» 
in agreement with our general experience, we presume that our 
ingenuity has been insufficient to discover the designs of Nature^ 
rather than that she has made the object of our sui^ieions in vain. 
Let us, however, having stated the grounds 1^ whidi we are indaced 
to seek a function of the spleen, take a short view of the more par- 
ticular manner in which the inquiry respecting it has been conducted. 

§ 8. The spleen, as is well known, has brai removed froa& dogs, 
and the animals have not only survived but have appeared to saffiur 
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proves thut the use of the spleeo, if illMstAQy^itJM of Iritall 
wmfmm^; a iiw w Miiri y^'^> AiM^ib^ the Jhyrfr Mlfi t t Amrf only 
kmbetn^ w t^ fmt^ tmhelaam lolft*^ Iti faM^bfKB eoteM^ed^; lii- 

«fthe«loiniiek fghe thcory^aihKtwt tabjtitii > wdmi Iht atwudi 
fe J I iia Ml ilJ ^by fclwl» ft c»»qi<Bi^'»ttfa^f6ft itextiim of the tfikfu^ 



^fciiiQibrnp^eti^iHttti^of b*M^^usi^«»iiU otberanfr[MM«^ 
ilA^ ipleiiie irteml tnMiifieatknit^ i iriri < Hitrdqr* ifeleinMog m 
giniMetiotniity tttt tfie atbiMtfh^ tlM>ii9k.;th^ tm» brtlmi mmi 
gitW»-tpipMte ^8iiiMi% IwMKlies. giv«b ^^ff!.^ tbfi ttamck^ 
WUh^'COtiMQ of tbeliMfiiNl ifteiyJStlKc^pkeai; TJwtlitoP|r 
< tn fc t rtwpne>r tbi» )H» t^HWttb teceMWi * )an .— giieirte<l s ipj ^ y 
•i^Miotfrftt'«liieliinl»iH«iitii aitt peqafaai, fiit^llliepilff^/MB 

fesdMNTd^iiMMMi^ l^iMiiMt/']^ Hit ftwne liait k Mqr ht 



Mig|e4lM liMit^ tlie prctilifeviuiili Ae^^MMct^My^ wMhrai^ 



ei^ be>sipplMml'««» tteti^ m ummMy mfflcactti i» 
dwrinish the «rea of tsaitsvyof the^— ■Hyft«i»» irtieii bkMdJi 
immy lapettwl thilsu^ it milt thtiufiiai vdociijp of the ciri^tth- 
iMwy h» » ri |i f tit e4 thgt th> w— leatttm 0f thrt Mood, mm 



wtiMag in ttt 0pk«n, pteims a oo«fabraMe> ffiiiilnirtfi lO) taf 
mwa»4^ «o«iBteittion, and that the tesntanoe it Ubely to he tipt 



iM wfignrntiw^hat W » ■wirtiaiiiini ffiity }Hr^le%oo«MM 
^*;/IMI 4;aiieMe#) evett ^re eatifar cem p ecertble dwuifthe ^aatrii 
itself. Some troth however amy & attoarai to Ihb tbeoijr^ «Ml 
tt4»Mftkigf dtegim in irfticb the tplcti^ apcoadiiig^to jl, cstt be 
i gon dud v e tewmt anyosefal pnrpoae^ afreet attr wM^ witb He 
aiig|ifr<kiMgeaienl whieh baa btenabatrved toitllMr tttrtplm 
tenoval. itatay heobtefted tothen in thaarhyf obj ta ti oa n> this 
Hbory; Aal 4H€m(fn8tioB^of Uoad to pavtiealar taatt lafaca plan 
ieither vepilariir» or at iatcavaia in aMaiy« parfaapt ai nioet» diamaa; 
Md that lueh JeMvrinatioa itpradhieed widioi^ angr ntcbamttft- 
a^Bf M that wMob it iMi^t tappathd to ba. merely ttthaeraieirt la. 
H. Ml; tpitbout draiHng our examplet from the pheaoaaoia. of 
dft Hiatt ^ vrm m$tf qoola one imtanoe in whieb the ocoaabnai bi- 
«m»tf^f the qtNWfity of Mood^ oireulatmif a an argaaw u4Mh 
ybieehid^ieiiMbtyfoitbepiiffpoaeofaBiOCQatioaalfaitotMMi; Ifi 
tMs la»taee ^raitfaad by the pbea o a mna . of the |MHKo lutcary) 
aataily it teen to a tcj o wti il ib the RaoreaaoA datataynatioft of Uaai 
ta 9 part with afo* other meehaaitm or caattiiPaBee tba» that wbiah 
Ml>dg»fo its owvvettelly, vriMcb aiv nmdaiabk l» a geneialr ^ 
Wa oeoasioBal state of dHatadon. it aMnt be obsetved ia iwmnI 
io^ thtf spleear, titat the ibct j«tt ^tod fonutbea an atttfogy 
agaiatt the' tlleory prspoted mipaslmg it; mid fiirtbei^ tbit we 
p i ttlmpt oagbt searaelvto-caagectaratfaatcBrnplicatod miaat aia 
at one time instituted by natare» for a purpose i^ieb iivbi .4iAer 

B B 
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JBitaiKM observed. ^ Be woiNDpIisiMd^ hf tfMJMti i«aipie 

^ 5. Anotlmr.tlii^rytwlNcli hM'beea iMTjitrtri in tnrplwet|ifl« 
«f theufe of theepleeniiiy tbttit »««; ^aeiii to wkMhi«.'lai|[t 
i Fo to i n e of kHtrial Uooi kientvfor the^fHirpote amdypf ite-ieoi^ 
TertKNi lato vtiious Mdod; tbet tb^vofegeot:^ this oonmeioB^is to 
Mnfiply to the Imtyali ildeqiMte ^ota^ of that Mood fi!oai iikioh 
4Hiet»teoietecli*» l?hit^hisorlf /it fieldiaps ^tler tupporlediljy petw 
ceptible oceiirrenee, than tlielaita' the. Mood frain.tbe tplenie veie 
MitMily goestothe liiier^afldif.lMb<iii'8eci«tftd,(«Ait ^Hhti 

oirenimlaiieet mide prebaMe^ frootxckM^ Mood, -then the aahtm 
iBQtt hatcf a fimetipn oft this kind bjriwUchvitis related with tbe 
ottee-of the* Imr. .*.Tbeae> theOije%'perMf>st:ti»aj^(^«itbert4i^^ 
orbotb;tof^thek-,.lMdBe/upi4be tens Ao^otuit'of the .ti«e.4>f^tho 
spleen. 'Diat it is not a secretory organ is obvioiKi:i^we.*bm 
tbcnfym^^m -edasideiing it9 i^ytd^psopaMes^: to.deteMOQf ^only 
•^ncemiag the lawt of tbose.wl6ob«bi9kMig to«ft rtraolaitf^iaadii^ o|^ 
of'artiirie8,.vt«sMMnres, ttxmhniBe^i&ewiifiMhi^agy^tk^i^m' 
4ividiiaUy or cMloBlivehf, no^fanedon jwbi<di isMtM^iOffesf'iViilim 
iM)iBnoli4o*lhe3eiMmpi)i^iitntajOf tbe^te^ i*^ i. >t«T . t n/^mmiU 
I'-^Se^ Ak^airding'then toithe analogy ^ .tbefih»ed:Sfr9eimii 
and.aeeohlMgfloiitbe test. of divisioji^whic^JttUf abnMKty bMi 
iattaiently«)]^en^> w^«hoald.at 0Bce'df<^id«i$b&t»lhelifeilCth» 
tf^leedk isfsiftfily of the assimilating. kindi .: 'PMi4»flfy:nlNli6»tOQll»- 
yertioaQif tittid/wbiob^eMnes plaoe (inrit^«i ilbilWQiF'arl^|ialnittt» 
hreaottsibtood^t «, or u wai iiw bididyta- m )aliket«ii|.,tbe:fpai«I|MM 
iinb^ti or: inivlte, 'the ner^s o^ wUcb * bavie been divided^-/<o*(l iA 
Ifaat wfaosc^taiilml ebanwteE is entjee.rty^w ii tj» rt* 'm*.^ m^^u 

' t^7. If» then> the spleen ctosowcelylh»snlp!Hi|4tttlob^ji ^^ 
ii6tb the j^eparatonr processes.' ini |uly iwioept 4be/Mth»rdin^kHMiy 
an^stedbytbe (Areetdidg the^tnea} if>aiiebifs<tbt'09|^»fMtl^jai 
which It oonetiPSimrifMitefy wiHi tbe.digealiv^iOf^uittft M iaj^n^lo 
betj^ufa^dt if itioodttibute^ iM^i^ 4iy:^u«etalm 
jqMittual properttie^nf t adjoining struetium, lita^be; otiiMHeiieid 7 
ill answer >to ifits tiuestbm^ it>iteedf only beMPim^df^balr.iff l^re 
yreduded tbe^predseran^lytieaUiUeynUietie^l^tfifts. m,im9m9m^ 
Kelal8esn*of:itfiis kind.. !i We ^ mesdy ^A^oflN^iJUie'eaislKflGe ff 
•ucb4itpelation;'and )vrisiiafer it <wh^» Fegiiia9'pl^noMmia4u:e4Podfir 
<fidd/ oT'Oiade'to tc«a8eijbyrinteri:eptiagt<eowtBmifat««08.bej^^ 
]kirts^ and. vrlien* there as in0reasoa«tp'AQppe^tr<i:i9^«kte nelatifll| 
ostablishedby tAe h»te»oiHrse-ofjDvid»^.i HUn^^.s^tbektspleno^AiP 
heM removediiiputhinb btfaei> effect test iei^iwsey of jthedireclrk^ 
4hanr thatwbidi augbttbe supposed;IOMariiefllABliNeflrfroai^thfii«* 
•fliction of 'an injuifytilaik'^from tb(epr4vs^lsoA<)0Cii^^<ci¥(t^ii^ 
parties, we posaeis nd ^videnice by whicb> «i. relj^liojiiirf; tj^u,^^ 
SQay.be establisbed in ^e<preieo(t iii«rii09fU iIi(Ndee4.tb^/aqt)jttst 
cited proves; 1iial4<^; the ^l6eiK|ifiW afeiyi^pi^t ^}, Jib is.pot vrntk 
i^usring aft^S i |ii«afficitot tgrot^ for 4i«iM^ng;^tt fcop^f Wf 
presentiGo&sifkiralioiii|i«i#! /. .<>t >!-.(. Ai l ;•;, ,., . ' >iir .ir^, a. 
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CHAP. Vl.~ The Pancreai. 



%., ,.§.l., OF.Uijs viscus ,it.is sufficient to j^aj» ths^t it is liab^ 

(q^^i^ ^^t^ ox^exy an|i fu^o.isbes uearly the same o.Sjepts, of inves* 
ti&^\hn»9^^ i\i^%!^^y^\^^ ^wgg^^il lyitb reipecjt tp. 

•►.r§i»2Hi^Tfc?iC»4 Accomplished by the function of ,th? pancreas is, 
4i:9t^tQ;bQ.inquir^4 after. ,Jts structure is:||^anduiary and it pours 
a ji9.qi(|,]Wo'^^^,|(J.updenMiq,: What U the importance of this fluidt 
7J^9/|uesti9n.is,tq h^ answered by an anarysfs, many tiiQes.indi- 
9(ted[».ai9^. the^elo^ jei^uiniig here no Repetition* Is it useful, 

Snly .jo Jt^prppesses which ac^^ in the intestines) or 

Qe|^^it.j(yrnis))^ prppertiesi whiicb constituie^ a, part of lacteal ch^Ie^ 
Mjjj(;)#vi^jfi;pl^ioa,7irith. th^^ 
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CHAP. VII.— Mkiffifmc AbtarbeiOs. 



%U DO these ressets merely aenre the porpoaes of tabes, or 
litive thev a function superadded to their mecnanitUconetractionf 
\ 2. If the absorbents of the mesenteiy had a retetkm of *^i^ 
aiecfaanical kind, and no other, with the oontente of the latestinat, 
there appears no reason why the pem/ltfr ^/bld. which it ftMid In 
them sbould be taken up> rather than some otfiers which aWmaha 
n part of the intestinal contents* There are sniRcieiit groo^ fMt 
supposing that bile b poured into the boweb» sometimes, ih Mi- 
aiderable quantitfes; ^t it does not appear tlmt bfle fo takCiH hlM 
the laeteals. or any <» those almost aqueoos fluids which exist hi 
the intestines, and are thieed with bile. If it be said ttat «ilt i|^ 
too thick a fluid to eater tbt orifices of the absorbents, the sam^ 
cannot be said of these aqueous fluids: nor, indeed, b the ob,^ 
lion with respect to bile itself founded on analogy* To pat thbf 
discnuion into a briefer fbrm, 

J 3. Fluids existing in th^ faitesthies, and of a tenufty whfeV 
ers them capable of bermeating the^lacteab, are not taken «q^ 
by these ressels. Certam other fluids, oonstitotin|^ one oft pi«^ 
uniform character, are taken up by the bcteab, Tw hiferetacefrow 
these Ibcts b, that the bcteat orifices exercise a fhnction' dP ittv 
elecUve kind» by which some fluids vt taken bto them «Ml^#th^ 
rejected. * ' ' 

§ 4» The great propordc^ of watery Hquors takeii lDt«> lie 
stomach pass off by the kidneys or skin: as wheiia pftrsM^jArinfeir 
two quarts per diem, and has a cottire stool once in ti^ M three/ 
days.^ It matters but Gttte how the qualities orthese1iquid%e«tsf 
are. varied; whether cyder, beer, lemonade, water, whie, t^ 
coffee^ gruel, or medicated drinks, or these mixed, tbtftf 'all etiteir 
the liu^teah to pass oflT by uriqe or sweat. Ttom'tms fttt we 
should be disposed to inier that fluids past ftrodi the int^stihia IM 
the lact^s merely according to hyaraulfc lawi^' Bat tbS* fetr 
ference cannot be made positivel^r, because the flmt is fiabltf t^' 
imother explanation; and we require some fiirthet fhctit6 ddddo 
which is true. A function of the above elective kind m^^ be 
exercised by thelacteal orifices oit all these fluidli; thkt is) thejf" 
may possess some propertiefl| in conimoa with which those of tl^e 
absorbents are related. 
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^ 6. H^Dce Ibe alternatives fo be decMed upon in thb stage of 
the iBf}uiry are, whether the entrance of fluids from the intestines 
into the mesenteric absortients is a process wholly hydraulic or 
wbolW functional or whether not exclttsively eithei:, but of the 
mixed kind! These alternatives nmy be discussed by consulting 
analogies, &c. to some length; but as we do not possess the fiicts 
wliieh will justify any very positive conclusion, I shall leave them as 
alternatives on which our dedsion is suspended, 

f a. Althongh we cannot determine whether the hydraulic pro- 
cesMS have any» or how great, a share in the entrance of fluids into 
tlM tacteaki it will scarcely be doubted that the orifices of these 
viessels operate processes opon the intestinal material of the flmctional 
Mod* We know tbat the fla ids of the intestmes are mixed, and that 
it is meoiisistent with analogy (as well, perbi^, as verifiable by 
diteet experiment) that the separation of lacteal fluid from this mass 
sbottld be performed by a mere mechantcal filtration, or a mere 
capiUafy abaorption. If then the separation is an animal process^ 
i»senie vespeets resembling secretion, it is to be investigated rather 
according to the law» of life than of inanimate matter. 

§ 7» Does any lacteal absorption go on after death! An animal 
amfht killed a few boors after a full meal, at a time when it might 
be pmnned the nutrient fluids exist copiously in the bowels: it Is 
possible .tiiat, under tbese circumstances, oy examining with a magm« 
fiar one or asore lacteal trunks,, the contents of which are compressed 
out, it may be ascertained, either by their filling again or remainhig 
empty, whether laeteal cfayk is separated and absorbed from among 
the <general contents of the intestines irfier life U extinei. The 
IMvistaMe movements may be imiuted, or the contents of the smdl 
iiilaaiines agtated, witb a view to fiicffitate mechanical separations;^ 
and under the experiment the animal temperature may also be prt^ 
eern^. tf no absorption took place, as tram analogy seems moat 



probable, it would then be decided that this instance of absorptioil 
Is whoUy an animal process. Presumii^g tbat it is an anhnal process 
^pmm tbeanatogies hinted ^ (which may be adverted to in the|;ros^ 
by sq^ing that none of the processes which take place during life 
Imppeaf m the sense way after dc«th% presuming upon thew analo- 
^m^ It is to be kmiired in what wi^, o/r what are the agents mutosiy 
osiwtriM'in tlieaepa: 
4lae»byiheoperatieii 
('^^'It ma^ h^ 
8ibn¥if •ekpefiMen^^fbi 
dnnnMit Iretti Ihsdl 'wl 
tfip of an bydrinlilcki 
tcr epftbe tubes «rfafieh 
is^ofiio great weight; 
tketabeat^ be one oi 
tmsnuMl Nmritts 
it iieffe- in coosonanc< 
tbet^e«^(rfvessdsisgi 
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their powc^s^ qf eoiUracMqn i^re« dvruigtife* to a.-€^rt«iiv4ei^>M» over- 
CQpie by thi^ distemlingt^pnce o(,tbf ,fluids tbey .convey; beocethe 
s^paratiou and ahsorptioo of cUjIe proceed undefitlieu gre^tes^ poesK^ 
b)e ai:ea« And as there are, ,tj pies iiud cases of ioanitioR, inwliicih ah*- 
sorptioi^ does not proceed at al). or but dubiously^soat tbej^e^imts the; 
vessels b^ii)g left to the operation of their tonic coi^tractile pow«r, wiM 
he fiec)Mced to a 1e$^c|iaipeter Jthap after d^ath.- . Yet.will^b^ process^ 
of lacteal absorption be resu^ned, when the tuaterialCastalboseoiMirly^ 
stmyed)j;is ag^in furnished, aUbp^igh their area b? reduced to « size 
]e^,1h^nt(ia|.tp,whkh tbey,>ivauld b^.brpught by tj^eir el^uli^ poii^r^, 
tlie only^qn^ which pperates^aijtfE death. . Ueni^e, ifUcleaUl^orpftiMi* 
l^roceed iinder the extr^m^j^nd inrt^rtuediajle degrees ^of; are» 06 
whickl^ege tjfib^s are. capable, apd after death does not proceed uiKk^ 
i^jjegi^ee which during life was ^sh^wn to b^ compatible wjtfc^ttl^ piiotf 
p^^ the wj^nt of absorption iq the former case, and the p.ccifreoce.ii{> 
itjathe letter, must be attributable to something more. tbiui ^ d«^ 
pe.n(}ence upon the caliber, of the vessels. This jeafpning in^iNft. 
proceeds uppn th^ assumption of an analogy between th^iCpotni,Qn 
tilities of^ the mesent^^ic absorb^ts and those of the aiferies^ f; 

r § 9- J^he question )yopld be in, a great meds^re decided jjff.tbe 
fe8u|f,ot>uch a^, iuY^estigation. But presuraiag: upon the ai^ajogies* 
befpre.o^entioned, that the aJ>sorption pf fluids by the la^tea^r^tt) 
process ,]n great me^^i^re, if not wholly,: fuoctipnal* the;)afW9.f^tbe; 
iunctipn are to lie investigated principally <with a view to ihe^etQer, 
ment of^lhe.^oilpwingpciiuts::. , .,i,» ! . i. > 

' .J[9ti ByV'i^V^ tP^r/^^ ^^^ lacteal Qrifices!QOQsti|iitf)d}> 

Thiji question i^us;^ be, answered (if ,th.e fupction is pne^beloiigiog^ 
fccesseri^ tq a^Jiy/ng ajtructurc) by prppeirti^^ of Uf^ wMMMe^^Wh^i 
cuireace (jf ai^t^ncture of cert^i^ m/ecl^^ical arf 9Pgempnty jajBdr tmi^ 
up pf chemical constituent's. ; i , . ,^|; , , . yM :*>:•.!? hv- 

VSjnd^ What are th^e,prppert|^^ of Jife; eng^gcld. ip ;tl^is^func[Uaii}^. 
Y^Vouinpt define th)etp;yvej^y<'94y ^b^t they«arqj^culiar»u0r<'iiN( 

,ltu^ hpy^jtiii^^^ ai^ fipiu^s^lbedi 

to be i^ttriM^djto !(l^¥fi^3: 
[ apd c^yipjcpi i;pii|t^tiiU9*^)'4 
I whicH^a^^horl ske^ iiiiuiilv 
•jt gl^ce^ivviihput iifew tb^O'rj|^ 
exai^pleafia j>rocM8 <rfjMiy 
ipo life, t^kia^ place wjtbmil.. 
^rtiaps iiio9it,o4l^r m$mii^^> 
,prpq[e!^4 A. iittIe,fMrther:;iiit 
itBl,J^h)(ni|c#l^ «ii;d; Mec|pai«Ui 
1 i^ du:ect^xjr$|at^fl.pn^. mjiih 
and chyfoj^ldg^ws iwvo. 
a<ji pth^,; a|^ to be inter*. 
: fl^posmg tbi«» , because we 
\ ipjutuaUy ^ppfBrated in Itieie 
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dmf4f¥cntii; Kite^^fWIt^f th^,m¥t pow^fiil ngepts whkih affM 
1^, spirit are pftfee ctiQfiiiics^l kMf we kaioi^ haw. lift aid its^psor 
p^e$zre m^di^ed. by ftieni ; amli.^e se« .t)ieiir» as iu the eases bf 
popQ^ns* prpdu/cing.ito /extiu€;ti0il»,i^c^ But «i4thoogh froffiilbeiir 
i^Qce ^e i^i99^^,ihf^^jtoj^f^e%.^^^ may they (this 

cmcieiit ones) be wholly vitalt and not those by whiiph Abe^ pheDO^ 
jffms^.Mi t^eJpb9if«opy ap^e J||QcofnpiMM« My mfaninj 1^99 be 
iVoslrated b^asiippqf|B!d..^xai9iple. Twiii death miiy he occantned 
ksfojn^ <if IhftQijetfillic oayda;, with re^p^jqi to its cbymical natiu^erit 
\^§^ oxygenated metal wt|ipfa kilb ; hut; ijk.oiay possess propestlet 
nslated with^lif^r^i^iiich dQ i^fiX be|png to the metal or to Ibe oxygi^ 
bul which lira ,aUi^ or ]^8pc^4^d with thpm^ ^n4, hanging their reto; 
tk^i^nly iiftjh J#i/ pvwf><^^» arei i^flftVWt.iu.ir^rd ^toith* 
(M\jf^i^|0^e9.:j th^ suhif^u^es may he^rebiN^ wilb 

thfpc^oC theirfl^p^cl,(Kh>ch^rf m^t with,p^ thfe |^hPi?B(toryfc.j(UH* 

»rt^|iipjme^.li!^tb}iij,;Uy>«g bodies,. ran^pRrbpps 4n ^)Q9lyi«e(HM 
fai^mfl/D^ ^9W^^JP<»>^i ^^f^r frhis>J^¥(«v^r,fii^ »*,jr^>i€Wi««l 
||iC^^Qn8i9l;e9t.xif^hi^fli^t^» of ^cspisa^ion, and;i^ VfOfO^yiM 
fl^tSff^n ia.the i^rcjseptiitatft o^ an^Jyti^lj^^earcbr wfajph i^ J^ito 
bjl ^pi^yed up<m.grfiss^]q9att^v. 'JfV ^etMrp from thisidig^eMitMit 
J^i!^,^|^^f<yi. «f ,^ .ip^^iwd ag^py,,iw.th^bMsiq««s.j^fjl^t«Jl 
8ei»w«io«iai}4,aJ^^^ l^^fTW^^?. refe^te^ tp,4i9mi8^4 

]K!WfPgftrf to. Ae,5#yw9^iiFlP P.h8cxy^'tbM.tbe agfqt«iiflCchymwH 
|Qj.^e j;e»|erfilk,p^,|hft TOtei^ l^in*; f^^nf^ we/hftVie, di^oaty i^ 
flf^tipguishiog tbi^ fhsu:^ ,m ph^^ipena ,.Ojqcurrii?g by m€^»s ff ;|ht 
^ci^tipfis^ but no^iii;P^9ea wber^^iieqre^io^ dft;npt tftkje p)9ce;r8^ 
^ai 4he absorbent, Juts^lP^ <esp!^ct^jStan^4:ontrardi^tiiigw^«4 10 tim 
Sficeniii^, f%ti^pnAtiem,so^Qn th» ground Jtjie «^PPsQs^iop.pCii,i?hf«rt* 
M.agency (paU,?carcely l^ indulged- : Ap<fOr^ipig jh^m tp .^lii»jvje«cf 
^.l^Sti tb^ p^incip4iagency in the hu»iuei^s^e^re w^f idpwg ap^ 
pe^^,pf (b«!,8pii^ual kipfj. , , . . :u\t i ,^^^^^\^\\-.^ vv 

\, ,Mh Afe the s9«ra^|0tt<>f ^actei^l flui^.A^oui iptc^st^^^d,^)^ |ij4 
iu..p|D8prption to, be considered, as the result of one prpc^^sV:/ 9ri9|S« 
th^jjiyi^pompiished by t¥ same propiwtW?,! We c^p awwyPt^Wf 
Jjlffif^ qniyt by rei^ar^ing, that the ^(>9orbej^vCl*P^h^e ,rfl^w a 
i;^ppa|»Mity of absorbing laJipQst ai^yj^tt^tan^^siwhich^^ (ij^ s^b- 
vmv^ toi tjieir action ; .^nd , that wfee^^^as i« tfip 4]|rp^^^^j.jl|ap€5, ^be^ 
tJ^Hfip^^iy^ from jimqng j[i^iiy,,oa^ ffuj^t-^w^i^hiKarely^r^^se^ Jfrqm 
ftjffi^ uni%m cha^c^prr:tbft e|^C!8ptVoii must be attrij[)ute>J tji^s^fi 
pfof^firity, to the <^,ri^^?ou,p(prpper^s whicbjdo not^bt^i 
r^}jy,^;the absorbcyit syst^fp. .;W,h^theTthqsejmod£fyii?g p;op^J^i^ 
llpi^^ l^hich m^te this ^^cano^ie of ahsorptJ9n, peculiar, a?;e/ th^f ft 
i^ppp^which also dfepepd, the separ^ioin of hcteal fluid frpni the ^ 
t,i^|pa|jipateria1, is more,>h^n can. be decige^d, or eyen i^pnjeclurjE^^I 
upon with ^ny great -shew of truth, in the present state of our 
e,videnc«i;ffii.. . : -. : n ) \ . ■■ 

'6tb^ Is lacteal fluid amere separation? or is it a new constitutiod 
made up by a combination of properties froni absorbent offices 
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witii Mhied {Niopert&el^ md/ coojimied iMtfc ibem, medhtdy-^ 
hted tubtttnoes, brfon g iti g to iototioal cbyle? Ati the propertks 
nfinrcd to are of the tpiritoal Und, analysis cannot reply tetbi^ 
quMi m; which Binst therefore retiiaio a ouestlody on which perhapt 
a ftir words night be said when we qpeak of secretioo and absotf^ 
tioo fa general. . V; 

6di# Do any changes ha^ipen to the heteidflnid, in the course oft 
]lstnnisaiiBsionfr6mth^tecteal Oiifleies to the left sabdartan TCii^ 
Do any etianges occur in consequence of a ftinctton poaseteed ^y the 
tobts diemsehFes, or hf theit glands t There is^ 1 beliete^ no proof 
<if nmh chioge^ Tb« sensible appeai^mce of the fluid b throagboiit 
mett^ n#irfY the san^e. With respect to a supposed function be^ 
jongng to dbemesent^ffegfauMhi, some renurts ought b^ cited f ^ 



eiar Mhologieri experience; these however will have but little 
iMght It may be said/ that If these glands are obMructed, nntri- 
thm wBI be fanpeded: thb prores onfy that a mechanical fi^iess <tf 
tha eW ct ur e, a perrious state of the tesseb^ is necessary for'the 
tia—nissien of their contents; It wiH be^rid^ too, Oat ui etf ir^ 
the glands of the mesentery are almost entirely renmed: old age Itt 
aooletimes attended with a ^Bmimmiiam, and sometimes with ai| 
imerma of bnlk«* These fbcts, dierefere, so far as tliqr may be 
iHowed to Ammr any condonon, seem to indicate that the tubes 
and ghinds of the lacteal system have no ftmetion or use, in additkm 
to tlmt which they possess as a mechanical structure. This opinion 
derifes its priadpal credit from the circumstsnoe that whalete^ 
Tariety the tubes and glands of the BMsentenr nmht suflhr from 
disease, tfie variety aflms only the quantity of fluid transmitted t6 
the san^feratts system, while the quality and appearance of the 
ilttid hi^e not been observed to snmr any alteration srfiidi might 
be imputed to a dnordertsd fitnction. If I were indtned to con- 
jectose upon the use of absorbent glands, as one m^bt conjecture^ 
an if^niium, upon things where the evidence is of the most dubious 
kni insignificant kind, I say if I were disposed to 60 tkh, I could 
add but very few comectures to those worthless ones which have 
been alreinly proposed upon this subject—- whicb is as well left alone; 
Ttt, As it may be snd to have been shewn that the srpor^if ^ 
and itfasr / ytwrn of lacteal fluid is probably accomplisfted by tb^ 
spirrtaal properties of the strucfnre, or bj its life; the nature of this 
bfe, or me hntory of these properties^ is neat to be inquired after: 
here there is little to be done but to recur to a leamn; dSvisfoa 
wMdi has been proposed with respect to the other organs. Itiis t<% 
be inquired, is the assimilating, also the functional life cS^the.lacteals? 
er, is the latter of tibe regular dependent, or of the occasional Innf I 
The choice Kes between the two former,, and the only due for the 
investigation is that before mentioned to have been adoptedin some 



* Is sncb spontaneons removal of the glandular stracture of Aei 

WalA altcadeAwHk an omtmOimt of fhe ahassbsiit veMek^wMcb bafore 
faise4 ihMiii^ U«or i* the eaacittaity of pawaaafclc ab«»Bheat; lahes peep 
served amidst the absorption of conncctied stracture? 
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wbich' vupiiW tbis stvtt^tiiffe; «iid an observktioli of the tesollk 
of Msi '4m9mH m M^rd *to the separation and absotptioii #f 
lacteal eliyie. 

§ le,' TiM pti^eesMf hf which tbeeflds^of'tblt fanctionareM^ 
ooraplished may be itiqiiti«d» into tvitb mUch greiiter Hrinnt^tfeflC 
Itiettf krhopev tc^rever/of acWkig biit litlle^hat i8^aHiat>te> %jr 
mdk iti^^iry/ ti the iofofliiliftio» which it already attaiiiM'0|NA 
the Mibject. Thb tofertoatiod respects the l6nal pnrpbs^ of %b# 
liinelion. It laay he safd- hi^he way of H smnpat;, th«t theThlfl 
pvbpfcrllM 4»f the lacteal orificea are^ with the concurrence of their 
«Mi^yi«» «o rekited with the contehti^ of :tht intestines, that a 
ittid 6f a cer«iiin cfHuaeter is separati^^ or foraiM from the g^M^ 
fix miiss; that this Hiid h conveyed inm waiy, of which we sMl 
hereafter say a fe%'-wordS»' throttgh the absorbent vessefs^ and 
elands into the sanguiferous svstem ; that the fluid thus conveved 
IS necessary to nutrition ; and that the function of the lacteafs is 
thus mediately related with the cliffused life and textures^ there being 
no evidence of a relation of the direct kind» or one by which the 
results of a functional life, or occasional phenomena, are produced, 
as by a communication of properties with a related seat. The 
only way in which the lacteal system may be supposed to be 
directly related with another seat is that of a possible dependence 
for properties received; of which enough has oeen already said* 

§ 11. At this place we may say, that the enumeration of-one 
system of preparatory organs is ended. It has been sketched 
what are the principal points of investigation belonging to these 
organs: these points mipht have been much more minutely par<- 
ticularized ; but the design of these articles is to exhibit a general 
view of relations which are to be taken into the account, though 
most commonly overlooked, in an inquiry concerning the opera- 
tions wl)ich concur to maintain a living body. It is not attempted 
to give a coqiplete explanation of any single process ; each process 
must be the object of a specific and undivided investiption. 
Such particular mvestigations abound in the records of physiology^ 
but they have not embraced the whole of the topics which belong 
to them. Some have thought to explain the physioloey of these 
organs by a minute delineation of their anatomical structure; 
others have applied chymistry to the same end : both have failed 
totally. Others have considered the principle of life as the secret 
agent in all these processes. But none have considered these three 
as they are related with each other; much less has any one at* 
tempted an analysis of the last, by which any leading laws, or 
classification, may be assigned to it: and sti)l niore remote has it 
been from the designings of physiologists ^ evince that life, zi^wm 
agent, operates, and is acted upon, in a mi^ioer which it eommon te 
every possible form of existence. This |natter will tewever htft^ 
after require ^ general recapitulat|Oil* 

» F 
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. 4 It* TbeiOtgaai tMvenHtd io tiui aectfam appctr to fim 
Ote ftysten: the dififtion here adopted jaay be artificial, but 
it i$ cooveoieot. It id foupded upoo an apparent coooitrreoce of 
their several fuoctions to produce lacteal chjfle, and to convey it 
into the system of the bbod-vessels. The accomplishment of this 

Jurpose constitutes that which is termed nutrition. The further 
btofy of this lacteal fluid will shew that there iB no part of tjbe 
body, no process in it, we may say no property of . it, which does 
not acknowledge a dependence upon this nutrient material. Hence 
the. orpins which produce it are thus mediately nelated with aU 
other parts: the relations subsisting among themselves, and tribu* 
lary to this one purpose, still afford an ample ^Id for research and 
discovery. Lacteal chyle being poured into the sanguiferous sys- 
tem* its future history will commence from this point, and will be 
javolved in the phenomena dependent upon the blood. ' 
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SECTION m. 

MLATIWS OF BLOOD, AND IT» VROBVCTB, IW ITS^msSBLS, 
.. AND IN THE SEVERAL PLACES OF ITS DISTRIBUTION, 



CHAP. l.'-Formatum of Blood. 



§ 1. BLOOD 18 ai ^ooTiersion 6f chyle, or another fihaoffe 
ia the preparation of that i9uid furnished originally by food, and 
traced through the processes of digestion, &t. We have fonnd it 
DO difficult matter to specify the seats of certain conveftions whicK 
take place in the alimentary canal: it will not be found so easy to 
assign the seat of conversion of lacteal chyle into b^pd; this, 
however^ is our present business. 

§ 2. To pursue the question analytically, i&ctording to ruleis of 
causation, would embrace an tnvesti^tion With respect to the follow* 
ing objects: 1st, it is to be determined whether blood has proper- 
ties communicated to it, whiish properties are not possessed by 
chyle; or, 2nd, whether chyle is made blood by a separation or 
abstraction of some of its properties; 3rd, whether these modes 
of causation both t^ke place; and, 4th, what are those properties 
which, constitute the <liiFerence, whether foreign ones superadded 
to chyle, or deficient ones abstracted from chyle, and by such ab- 
straction admitting the condition of blood? 5th, is blood made by 
a single conversion of chyle in the sanguiferous system, or many 
conversions? if the latter, the comparative changes are to be in- 
vestigated with the above objects and the properties engaged, 
specified ; Qth| the causation is to be proved by the analytical and 
synthetical tests ; 7th, the seats of individual conversions or changes, 
with the history belonging to each, are to be respectively developed 
and assigned. An investigation, according to this method and 
with these views> is to be hoped for in the progress of science: it 
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fllMlWipedAeaMialMM; thetemil oljtrti ipJ ^kattm- 
' bt loit fiskt of; Ni tlie covdoci of it Ibeie BMit 
» and k the dcUfl of kt reMdti Bof OM 
I MUUmetf TUika prcjcet, I fear, ftwtlieiiezt age: we 
aiuft for the prates^ at least is tint pbcc^ be cooteot to praeeed 
nofelooirly»widio«thofpefer wboUjhiti^ nght of these ipdka- 
tioat for ao aaaljM. 

§ 8. Lacteal cfajfle behig pouied into the laiifaiferoiis MjMitm^ of 
eovte bgcoawi red bj its mntoie wkh blood; bat a §omr€e of itt 
eolori6eatioB it wfeemnj, lst» becaase the pretenl red Mood is 
ebaoged, or other blood sabstituted for it from the hcteal flaid, in 
the l^pse of tioie; and, ted, hfraastj atthoa^ a w^e fluid anagr 
^▼e Its cokmr chaoged bj auxtnre with a red ooe, this mode coald 
not obtain before the red floid was forned, m. in the first periods 
of the omm; or, as b^it eiempliBed in the stages of incobatioB, 
Some soaror of the colour theiefoie is necesspiy. 

{4. The change of eoloar is the mast obmas one which chyle 
fiodergoes: perhaps in real utility it might be snbordoiatet or 
probablj altogether oniaipmrtairt. Whether this change is oolj % 
^opeomitant with others, and what those others are^ can be deler^ 
mmed oolj bj oor coinparatiTe analysis. The seats of those other 



changes are to be sought after when the rhangss can be spcd^cd; 
for the present, we maj take the obvious pne of 9olow,asacliieto 
the infesfi^tion of the associated changei which we hate supposed* 

|t^. If itlshiquiredgeneraU7.wMls theseatof ^ponverslofi 
f/( pinfle into bloodt it must be replied, ps genernUj, the feat of it 
If in the vascular mteps, where it is <|heerved toofrcur; bjitajiMsa 
p^rticnlar question would require PS lo spef^ in ipftai Uoed^essel^ 
pr m whMi structure of their di^tpbntion, or is the fi|o|ilty of the 
^nvefsion common to allt 

§6. ThegenefalopiinbBseenisto.betbataitarnlbio0dit49Uu)e 
ia Uye lupfss; tM .?raous blood is a product connaclffd with ^ 
limctipii. eidm of the aitaiiil fapi|lai7 Imip^tiafNtr «r ©f fl^ 
pjpitfs opgin pf iMlfpififf 
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CHIi?AL-nTAeLwig$, 



i ]« THAT tbe tent of the converrioQ of feoooi into 
fHrtarmli blood is ia tbe luags^ m vtr^ evident: it is quite aaoiitr 
natter to aAirm that the luogs constitute the seM of the ooinmsioa 
of ekj^0 in^ mimruiUbikL If we seek h«re £or proofs« we shaH 
not find them. To proceed* however^ 

^ t** Chyle, H js said, or if aoC'said is earrently inagined, it nade 
Uood in the lungs. What are the groiiods of the inference t Why^ 
It will be «>b«erml, we see^ that the colour of the blood carried Into 
tbelmigs by the pnhnoniiry artery is difierent irom that which is re* 
Imaed to the henri by the pulmonary veins. This fact relates to 
the ei^gesof Umn^ not to thofe of phyle* Is there do better pro^ft 

^ 3. The function of the iungs^ it m said, consists in an exposure 
of bkod to the influence of atnMMpheric air, by which it becomes 
ongmnated. Now> then, imitate this function with tespect to lacteal 
cbyk» expose it to «li|iospherio aur, and see if it Will be converted 
jnto blood j the experiment is «a^. • It k converted into nothings in 
point of colour, liko blood, either nrterial or venous. The lacteal 
cl^is yearly w|iite,> its^ colour is not immediately changed by e»- 
posnre to nir: by a continued exposure it becomes a little dawers 
but still its colour eaonotv without a great stretch of the imagina* 
tion, be ftnciffd to reseihble ^distantly that of arterial blood. It re» 
HHuax to bo known whether any of those differences between chyk 
ind blood, whksb dmniststeve eitber discovared or fimciedy occur 
ffnlbe expomre of fhyle ta atmospherical air. 

§4. F«om the akoveftct, via. that lacteal ebyle is not made 
blood 1^ wpoeure to atmospheric aur, one of « two iirfBrences must 
bie dodnced; either thai the conversion we are coasidefing does not 
take p^ inihe hmgs^ or. that, if it does take place in the Im^ 
tliese 'orgafii possess a lunetioii independent ofr or superadded >to^ 
the inflMoco by atmMphericid air. These alternatives willo w f wsi 
p f htrrf distqssjftn. 

§ Ik HVoare AitBishid bynatnra with no pm^ derivod^m the 
leaa ^f bMltb or of these of tdisease, Ibat 



obanNranep^ol thif phtnomeaa of btftltb or of these of tdisease^ 
tie tfteMmon-of dl^yie intO' Mood talses plaee in the lungs. If 
ibMfere WW ff^ilire prMi^upoirAi^'pcmit; they mM be soQglit 
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6m; Mkbjtfbmriif wfodberdijfe^ Amra into the fcaKls«f the 
Tim fir die experiaest k practicable: bat 



bat tbrie woaU be abaardit j ia iftfayl'wc it, Ist, becaate ia tbe 
ia^i 



linBg ofgaw tbe Mood ia tbe pdbMBij rawls woald be fleid, tbe 
cb^Fle wmUd imx wHk tfait blood, aad tbe deaga of tbe experiaieat 
woaUtbatbefirastrated; 2ad,becaaieif die Mood vcfcaot fluid, or 
if k avre ia part cos^abtfed, tbea d^le woald ia toaie degree aiix 
witb it, aad r^Seetve a tiafefpoai its coloaiiig aMtter ; ad, 3rd, becaase 
tbe laag io tbit state ipoald be deprired of ito life;, a dreuoMtaace 
safideotly importaai to iaralidate any iafereoce which might be 
fiwaded ijMMi aa assaaKd aoalogj be'twcea the oatand and the 
ttftilidal process. 

4 7. We are tbea, it appears^ loraiibed with no proofs, «lber 
1 or ftoai tbe resources of art; bj which tbe seat of dM COS- 
I of chyle into bhxMl any be shewn to be in the la^gs. As 
tobtein proofii a^ respect to tbb comreisioay we aust 
seeh A>r eridence of a weaker hiaKL 

4 & Tbe eowfcnioB takes pfaiee inawalwrf ia tiie sangoifetoas 
sjsttta : is it by a property posKssed by tbe blood-vessels tbcM- 
sdfesl Thefeii^itmtstberepliedagaia,aoproof of theezisteace 
of sach a proper^; neither is thete any csperiaKat which woald 
decide the qoestion, onless it be one by which the mixtare of chyle 
with ready JoraiKd blood would be prerented. Thb may be done 
by endosing a certain space of an artery of a living sabjcct between 
two ligatores, ami injecting this portion with chyle; but if thecoa- 
veisioa did not occur in this space, it could scarcely, on this acoooot, 
be inferred that the arteries do not possess the properties by which 
tbe oonversion is efiected, as the acliqn of the ligatures nuy intercept 
ft spiritual intercourse, upon which such a fuoction may depend. 
However, the evidence lumisbed hj tbe result of sach aa esperi* 
meat is liable only to the general objection that tbe natural function 
of a part is to be inferred suspiciously from experiments which place 
it in a pitetematural condition, and thereby destroy the analogy upon 
which the inference is foonded. This latter is the point to besttoid- 
ed (a in experimenting: and, in tbe present case, to decide whether 
the operation of the ligatures bterfere with those points of analogy 
Whieh affrct the inftreace, would require another investigation. 

t^ 9» There is only one obyious change which takes fi^ce in tbe 
hm^, and that is the cooversioa of venous into aiteriat blood. 
T)us change appears to be wholly atmospherical, as a similiir one it 
found i^ oociur io venous blood, when ei^iosed to the air, removed 
fti#a» mj Miflntnce of the properties of the livwg^ structures. This 
if a change upon which chemistry has been busi(y employ«id:a aiid^ 
as^ isi oshid.witb chymicali mvestigations, applied to aoiinil pbfoo- 
iKtoa* justio tnucb hat b^p iMtertaio^ as is.not worth iMuwtQf^ * 
II i lOk it1i0 setts of the other conversions pf the ciriDuli4Mli'^i4p^ 
Wkyhe.iixed ivithison^ pc^ioo. Maufe itMo^ay, be.- o^serae^r 
where, in what order of vessels, in what viscus, th^s^jchftiigm 9€ipifU 
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With respect tothe^oijvenikin of cb^le into Utfbdi the scope ^ilf fts 
tdiit is bo lessfkmplelhadpthi^'hdle'vtiscular System. These iiddlHofnl 
qoest^ns arise npM it: list, «)s fheeonTerslon produced by a rtUrtiOtt 
which chyle has with the properties of the arteries] or, ^bd;' is It' by 
mrelpitton with propefties of tbe'veiaist^iS^'^rdf is'it by a reUtion 
with properties of the lungs, superadded 'te their atmospherical 
kmitiimt «r, 4th, is it by a^ebtioo with^fhe secerti'mg exttdatties 
of the arteries? or, 5th, if with these extretuities, isit cbmtnbn to ail; 
or Joes it betong ouly to those of a particular sefttt W,6th, is there 
tmj other viscus in whti^h tlie eonversioA ^altlM plaoil or, ^th, 'h ifk 
cooversioBof cbyhe into blood an effect produted ih no single scat; 
io no one m^der of. vessels, but- a result ^ all the processes which 
<tcemt .iurli^jrbciilar ^stem? atad, 8th, if nbt the result of all, but 
tif sotae'ter tnaoy pf the processies, what are the Beats of those pro* 
««S9lis^«d/bf What hind are tivey?. This latter question will admit 
ifatft^lscfition dft lie analysis Which has heen many times skeVehed^ 
::/'§! 11.' l^tilit shall be shewn that the cbnverdoii of chyle into 
blood takes place in the lungs, there is nothmg more to be said of 
these organs; there being Ho prosof that they possess any function in 
additioii to that of convertmg venous into arterial blood, ^et; even 
la thl» sample ^matter, there* is somethingfor the chymists to settle, 
iUetminnte inquiry into^^hich might furnish those proofs which i^ 
half ei just laid were wanting. We require to be informed satbfac- 
toiily; whethev the iffEUoe integral changes occur ili blood removed 
from the body as those' which take place wi the lungs. To unswer 
this, theyrimoSt estend>thdr analyses: whether the same gases are 
wvolvcdf whethcv the same are imbibed l whether the same cofistitn- 
tion i^cceeds among tlie other components of blood, t.e. whether the 
cbnatitttent properties of Mood will preserve in eVery respect the same 
relations? whether the exhalations are of a similar qualit^ff From 
fim results 4if Inqvi^ upon these topics (which may be still ^rther 
niiltipied)itiato beinfbrred whether the rekition of blood in the lungs 
, itiilhoUy «f theatmospherical kindi If it is not, then the properties 
«f IMe come to be considered, as whether of the assimilating, or of 
tbe ngdwi dependent, or of the bccasioniil kind, in agreement with 
those indications for an analysis which have been before mentioned, 
1.12. The mechanical phenomena of respiration have bcien in* 
vestigattd with* more success than those which respect some other 
lelationa of life. The lungs are considered as passive in the 
acts of reapiration. -Their soft and cellular texture is compressed by 
the diaphragm, &;c;> aad the nhr thus forced out of them, the capacity 
4>f the thorax being at this t||ne diminished i this it the act of expi- 
ntion. In inspiration, the air enters the cells «f tbe lungs, the 
diaphragm sinks, and the capacity of the ch^st is increased: these 
acts am alternated, and they constitute mechanical respiration. 
Thns-fim the matter is very clear. Yet though tlie supposition is 
loieiaUy earrent that little or nothing remains to be added to our 
joformation respecting this process (its dependence upon the brain^ 
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tbrovgb the midiuni of tbe oenrM batiaf^mD notrtiilBtrfK y^t, I 
tnspM thcie are fome poinU which ha9e:either not beeo thought 
upon or are at least aot determintcl* and may tfaercilore be propoMd 
at qucf tioii8» 

lit» b the descent of the diaphragm in the first and sabseqnent 
ios|Mratioos mechanical Ihat is, does the j^iressore of tlie air cause it 
to dfsscfnd, or does it dfsqend by an inverted contraction of those 
fibrin which prodace its ascent tor, 

^n4» Am these two acts, vix* intimation and expiratiooy pro* 
dfcf^ by the contraction of two sets of mnsciihr fibres? / The moat 
obvious solution of this matter seems to be, that the fibores of tha 
diaphragm.contractonlylB tbe act of ex(riraUon,thatlheirtpower of 
contraction is spentb by. eacb'^xeitiob of it, and that having cao^ 
traeted their fuU sphere^ the resistance to the pressure of. the ahr 
ceases,: and this medimn entering, the lungs^rdistends thdm:a|Hldc«- 
presses the passive, diaphragm, which having attained a qsrtaiB 
point, re-acts and ejipels the air. Thus fiir tbe tbeor^ t then; arising 
OMt of it, it is to be asked, 

3rd, What share has tbe pressure of the air or thetlistensienof 
the lungs in producing a contractile movement of 'themoseyar 
fibres? . It will be pertly answered : to thia question, ' the stinalns of 
pressure or distention causes the diaphragm to contract^: Let it-thenibe 
called a stimulns^ since we most designate the agent 6]f'Somefia«ad 

4tb, What then is tbe rdatioa of this stimulus with 'the power of 
contraction! is there a |m^rty belongiBqi; topressure or distention^ 
directly related with the minimal properties cif'. the rtruotore? oris 
the relation mediate; that is, by the mterventioB«»f mecha^ied 
properties of the texture, related with the vital onesl These points 
settled, it remains to be determioed concerning the relatiosBi'by 
which the act of contraction is ooastituted; ^ns,; .* 

5th, Whether the pro^rties rdat^ w^ /this stiaMibS of dii^ 
tention^ and concurring with it toprodutee the/contmstibii, live by 
assi^ation in the strocture ^f the respiratory mosdestS^orwh^hfr^ 
they are obtained from a distant sonroet llie latter appeaii to* 
have been ascertained by the resuka of thedivisiaB* of nervcf/Mii 
This conclusion admitted^ . . 

6th, Are those properties of the respiratq^ mnsdes derived 
from a distant source, regulariy «nd unremittm^j communtcatad 
while the nerves are nninipaired? or are they of the occasional kmdb . 
that is, produced in the muscles by a i>roce<s' Of the feftHsing^ordefft 
1. Foreign properties (the stimulus of distention)'related' with aiid 
producing change of the inherent ones of the musdei^ -'d. This 
changed condition of the inherent muscular properliearehited with 
others belonging to the nervous centres. 8. Effect of this fdft- 
tion, that properties from the centre (under this process) are com- 
municated to the distant muscles. 4; Conjomt result of all thete 
properties, a contraction of the :moscnlar fibred These queatioaa 
belonging to mechanical respimtioD^ * are here suerdy suggested^ 
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their diseussion vritl belong more properly lo the subject of 
animal life, and to that part of it which relates to the laws of 
muscular motion* 

§ 13. The probable mode in which the oxygenation of blood 
in the lungs takes, place, may be tbus briefly described: during 
expiration, capillaries which communicate with the air-cells imitate 
the process of secretion, or else merely exhale an aqueous vapour; 
during inpiration, these 'capillary, or exhalent, vessels become 
filled with air, and by continuity of tubes convey air, or certain 
properties of it, to the blood. 
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CHAP. Uh-^Artmat Stood. 



§ 1. IT has Hot been presume^ to assign the seat of the 
conversion of chyle into blood : bot the conversion of venous into* 
arterial blood takes place ki the lungs. It has been suggested, in 
speaking of these orgam, that the obvious changes, as that of 
colour, &c. may not be the most important ones. Although the 
exposure of venous blood to the air, by which, as they say, it it 
oxygenated, is a thing necessary to the support of life; yet the 
mode, or process by which it becomes necessary to life has not been 
minutely investigated. The change which takes place in the 
blood in its passage through the lungs is one interesting ehieily 
the vital properties of this fluid, it is a preparation of the blood 
for future purposes. We know in the gross that the admission of 
air into the lungs is requisite to this preparation; but that the 
preparation consists in the mere oxygenation of blood is more than 
we have a right to co;ncIttde. Such an inference can be sanctioned 
only by fects which shew that blood exposed to air and oxygenated 
in any other seat is capable of maintaining life. We know no such 
facts, and until they are attained we have a right to suspect that 
the vital properties of the structure have a relation with those of 
the blood and contribute towards its preparation in this stage ; and ^ 
that the change which blood suffers in the lungs is one produced 
by the complex relations of blood, air, and the properties of the; 
structure : for it must be remeoibered that although earth aad air 
have been said to contain informal life, and to furnish the elements 
of constituted life, ^et these sources are modified by the living 
form in* every variety of unimal existeace; and, so far as we can * 
trace the matter perceptibly, in every stage of their relation with* 
each. If we could not satisfy ourselves by observafion to the con- 
trary, we may as, well suppose that food containing its share of th^ 
elements of life is diffused among the structures which are the 
seats of it, without the previous changes elaborated by the vital 
properties of those which have been termed the preparatory organs, 
as that air, mixing with blopd,' is at once fitted lor all the future 
purposes of this fluid, without any concurrence ki its adaptiition of 
the vital properties of the organs into which It is first received. 
At least we are justiji'ed by analdgjy in this suspicion in the absence 
of proofs on either side, the want of which we are still likely to 
lament, as our ilualyses do not reach the order or constitution of 
spiritual ehange. 
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$2. fl is praved by the results of ioterceptiog the supply of 
arterial Mood to the structures that the life of these parts can- 
jiot be supported without it. In some instances this is shewn by 
direct experiment, as by ligatures upon the arterial trunks through 
which blood is conveyed to the seat which might be the subject of 
iht observation. In other instances which have never been sub« 
Jected to ibis test, the necessity of arterid blood to the support of ^ 
life is inferred agreeably with the results just hinted at. 

§ 3. Unless the tendons^ &c. form exceptions, there is no struc- 
ture which is not composed of tubuli, communicating with the 
arteries. But the extremities or minute communications differ in 
many respects from the trunks; hence,«astbe oontinuityof a vascular 
system is extended, the tubes composing it are arranged into severid 
orders, exercise different functions, hold different relations, and ex- 
hibit phenomena peculiar to each* That all structures are com- 
posed of tubuli continuous with the arteries is inferred on these 
grounds: 1st, that the life of the parts in question would not be 
preserved if this xontinuity were interrupted ; 2nd, that all parts dis- 
|>]ay the phenomena of growth, and require the processes of 
nutrition; 3rd, that all parts are |)ermeated by fluids, all of which 
results are dependent upon the supply of 4>lood. If any parts 
are nourished by porous absorption, the argument is not by such 
/act invalidated, as it b of no consequence whether the fluids pass 
into such parts through an uninterrupted tube, or whether by 
pfoximity of the openings into ^wssel^ or by the arrangement of an 
intervening structure performing the ofiice of an uninterrupted 
iobe, /by an intermediate .channel. The communication of the com* 
ponent tubuli of every structure with the arteries is preserved^ and 
Ahis is alll aow stipulate for* 
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CHAP. lV.—R€lati4m of Bb$4 wUk 41^ Bemt. 



f 1* THE heart possesses the assimilating and tbe 
functional life. In tbis^ as in otber instalices, the assimilating life 
maintains itself, and is proper, or belonging to this place or structure: 
the functional, accomplishes those phenomena which are peculiar to 
the organ, and superadded to the common properties of life. The 
objects of a full investigation oft he physiology of this organ would 
be comjk-ised in a history of the changes of its principle and struc* 
ture, from the state of the maternal ovum tHl it has attained a fixed 
•nd perfect constitution, when its phenomena and relations are to 
l>e specified, and their dependences inquired into. 

§ 2. The principal questions here to be discussed are, 

1st, Are the assimilatmg afid functional properties of the heart 
distinct or identical? 

2nd, What are the relations of blood in the cavities of the heart, 
with respect to the above properttesi 

§3. l.The first question is to be determined by facts which 
prove whether any of the properties concerned in the action, &c.of 
the heart would cease if the connexion of this with other ^hHs were 
intercepted. It is difficult ,to experiment upon this subject with 
aatisfiictory results: a short view, however, of the state of the ques* 
tion may here be admitted. 

§ 4. The nerves of the heart, it is said, may be divided, and the 
heart will continue to contract and dilate : hence it is inferred, that 
the action of the heart is independent of the qervous centres ; or, in 
other words, that its properties are all inherent, or maintained in its 
own structure. But the facts are too imperfect to justify this in- 
ference, as the heart possesses a power of acting /or a time under a 
privation of an ascertained cause, and a necessary one to ibe per- 
manence of Jts action, vie. after the circulation of blood has ceased, 

4 5. On the other side of the question, it is urged, the power of 
action of the heart is destroyed by an injwy^ or breaking down of 
the structure of the medulla spinalis. A dependence is inferred from 
this fact, but with less propriety than fcom the last; for it has been 
shewn that the simplest mode of intercepting a communication, as 
by division, &c. is in some degree liable to the suspicion that the 
remote change takes place by an influence, or properties, conferred, 
foreign ones; and cettainly in no case will the ti|;tfry of one part 
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pTove> by an affection of a distant seat, that the latter ever acknow* 
M^dy with respect to tlie foirnier» a dependence as for propertieft 
liabituaUv, or even occasionally teceivtd in the condition of health. 
Hence, the facts whkh have been quoted to prove either the iDfaerent 
muscular power of the heart, or the remote dependence of this 
power, are alike inadequate. I say nothing about the idle experi* 
ments made on the heart by galvanisni, electricity, he. which are 
scarcely worthy to form an antus^ment for a schooUboy. Those 
also who have sought for analogical proofs from frogs, ^ toads, 
and fishes, had very Httle more wit than the subjects of tlicir ex- 
periments. The multiplication of useless facts, and of those which 
«re irrelevant to important conclusions, tend rather to impede, than 
to promote the progress of science. 

§ 6. There are then no facts which prove ivhether all the pro- 
perties of the heart are assimilated in 4his seat, or whether some of 
them are derived from another, and superadded to the assimilating; 
ones. The voice of anaflogy must here also be silent. We have 
ascertained a certain dependence of the voluntary muscles on the 
nervous centres; but we cannot; tranisAsr this feet to the heart. We 
are told that some secrviions^ tfs ihe gastric, )&e. are suspended by a 
division of the eighth pair of nerves ; yet we know thalt other secre- 
tions, as those of lymph, pus, hti Will proceed Iti the arm, which it 
paralyzed, or in the leg of an animal after 'a division of the axillary 
plexus. In short, we cannot decide the point by a Just I'easoning oa 
the ikcts we possess; and therefore, as wilti all other dohbtful mat« 
ters, it is best to acknowledge'it undecided. , ' ' 

§ 7' 2. The relations of blood in the cavities of the heart may 
be considered, Ist, with ttfspect to the ¥ifat properties of the organ; 
2nd^ with respect to its mMerial structure. > 

\ 8. That the motiotis'.of the heart are not dependent upon the 
quality of tbe blood contained in its cavities appears to be proved 
by the fact, that either ventricle .will contract upon venous or 
arterial blood. And tiMt the motions of the ventricles are not de* 
pendent upon the volume of' blood, or produced by a repeated dis- 
tention, appears to be deducible from the hXi that the movements 
of Contraction and dilatation cc^tiiiUe when the circulation hat 
ceased.' Hence, th^ blood in the ventricles appears to cehtribute 
nothing essential to* the function of the heart. A strict and minute 
in^iry may perhaps indicate that the mofements of the heart are. 
liable to be affected by varieties in the volume of bipod in itt 
cavities: this, indeed, we may pretty reasonably infer from anal<^. 
But the fact, if admitted as one, is very short of proving an. habitual 
dependence of the action of the heart, upon a fluid which is poured 
into^it, rather to buffer, than to act. 

* § 0. If the blood in the cavities of the heart i^ not necessary tn 
tfae funttiOh of thb organ, what are we to say of its relation wtffa its 
assimilating life? Does the blood in the ventricles maintain this 
organic spirit, or is it assrraihitcd fi'om the vessels which ramify in 
its structure 1 We observe that the functional properties never 'sur- 
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▼tre the comnoa or atsimilatii^ ones: beoce, if the fomer continve 
wbea blood ceaift to be poured iqto the ▼entriclei» we mnst infer 
that the Utler also are not extinct; and that if it b allowable to coor 
elude the fuoctiooal properties iodependeotly of the volunie* &c. of 
bloody it isy by parity of reasoning* allowable to vodtt of the eonw 
mon ones a similar independence. But the truth i% that a positive 
inference is justified in neither case; foi; as the heart continues its 
motions after the circulation has ceased^ or afkr all the blood has 
been abstracted^ so if these motions are admitted to prove that the 
powers of the heart are independent of the presence of blood in the 
Yentricles» they must also be allowed to prove that its powers are 
independent of the blood altogether, whether in the ventricles or 
in the coronary arteries^ which is not the heU 

{ 10. We are here (as in the case where the independence of thr 
heart of the nervous centres is inferred from the results of the 
division of its nerves) brought back to the conclusion that the heart 
retains its life, or is endowml with a certain quantum of it; or rather 
that its assimilation is peculiar, by which its phenomena continue to 
be exhibited under an absence of the regular curcurastanees which 
are essential to its permanent action.* 

^ 11. As then there is no small disagreement, or rather confusion^ 
among the facts already noticed; and as the facts, if less confused^ 
are generally of a kind so loose and distant as hardly to apply with 
correctness to any arguipent for which they have been cited ; we must 
on these accounts seek for evidence trofa some other quarter, and of 
another kind« 

M2. I have seen it somewhere stated that the heart is paralysed 
by ligature on the coronaries. This iact, if it is one, appears at first 
sight Uy be conclusire in regard to the source of the heart s as$imila- 
liou. Sec. It is however Uahle to these olyections: 1st, that the 
injuty inflicted might desfroy^ .by communication, the fiinction of 
the heart; ^od, supposing this not to be the case, and that the 
function depends upon ithe blood m the coronaries, as upon a source; 
a similar dependence cannot be inferred with respect to the assimi- 
fating life, because this latter would cease from a cessation of 
luiu;tionai operations, without any dependence upon that cause, the 
privation of whicfar renders the muscular properties of the heart 
extinct. This circumstance also remains to be reconciled with the 
tact that the heart will continue to act aflter the circulation has 
ceased, or even when removed from the body* To extend therefore 
a little fi^rther the discussion, . 

§ 13. Venous blood, it is pretty well known, wjll not maintain 
life ; that is, the spirit cannot assimilate or pDoduce itself from venous 
blood* As none but venous blood - circulates through the right 
cavities of the hwt« it Is to be inferred^ in consonanfir or analogjr 

* It if possible that thia peenUari^ may consist in a power of assimilation 
both of tlic common and the functional properties, from the blood wliic^ 
pervades tbestnicture of the heart, although U may be in a state of rest; an(t 
iliat this assimiUtioD proceeds^ as long as this blood contains elementary liie. 
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with the fact just meotioned, that the life of this side of the heart 
is not maiDtained by the blood in the ventricle, &c.; and although 
arterial blood passes through the Ic^ft cavities of the. heart, it is to 
be inferred, from the resemblance of their structure to that of th^ 
right ^ide, that there is another source of the elemeuts of life besides 
the blood in the veutricles: io other words, that the blood from 
which the lif^ of the heart is assimilated is not that which is. con^ 
tained in the ventricles, but that which circulates in vessels of another 
order. It will be su^ested that the conclusion is further supporle<| 
by the fact, that, in . asphyxia, the circulation is continued a short 
time after the office of the lungs is prevented. The evidence how* 
ever of this fact appears to lose iU force when we recollect that tlie 
action of tfie heart will coptinue for a time, when the circulalion 
(an acknowledged source of its permanent life and action) has ceased. 

§ 14. There are no facts which prove that the pabukini of the 
structural assimilation of the heart ii furnished by the blood in itr 
cavities. The argument of analogy, quoted in the last paragraph, 
would rather decide against such a supposition ; for» if venous bloo4 
will not maintain spiritual assimilation, we can scarcely expect th^ 
it should produce the structures, the formation of, which we lf,no^ 
to be dependent upon the life ,wbich precedes their growth ,an|i 
preserves iTieiir cohesion. • . 

^15. To repeat: the two questions proposed, as including the» 
physiology of the life of the heart, and the relation between this 
organ, and the blood in its cavities, arie, lst» Are tlie assimilating 
and functional properties of the heart identical or distinct? 2ad» 
What are the relations of the blood with* the above properties? 

§ 16. These questions, agreeably with our discussion, are thus^^ 
answered: Ist, There is an entire absence of proofs whether the 
heart is directly dependent, upon a related seat for the properties 
which aid'Or perform its motionsT. The action of the heart may be 
influenced, as every one knnWSj^ by affectiont originating with distant 
nervfs: but this fact proves no regular dependence. 2nd» There are 
no facts which prove either that the functional or common spiritual 
properties of the heart are renewecf from the filood in its cavities. . 
At the s'^me tjme there is reason to believe that th^ action of the 
heart may be affected by the quantity of the blood in its ventricles, 
&c.: this will be supposed in agreement with many analogies. We 
are, in this case, precluded the analytical test of dependence, because 
the bipod cannot b€ excluded the ventricles without a cessation of 
the cirjpulation; and any inference which might be made from the 
observation of phenomena under such circumstances would be 
equally, and perhaps more justly, attributed to the absence of blood 
In the coronary arteries.* # 

§ 17. The strongest facts which relate to the physiology of the 
heart are, Ist, the heart continues to act aAer a* division of it^ 
nerves: this fact suggests the concl6s(ion that the action of the heart 
is independent of a nervous centre. 2nd; The heart is paralysed by 
tying the coronary arteries: this feet suggests that the life and 
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fnnctioiml properties of the heart are assimitated fron the btood 
which is distributed by these vessels. 3rd, The action of the heart 
continues after the blood has been abstracted and the circulation 
has apparently ceased, or after tite heart is removed from the body. 
The two last facts can be reconciled only bv one of the following 
alternatives: Ist, that the life of the heart may be assimilated from 
blood in a state of rest, as long as it contains the elements of life; or, 
2ild, that, owing to the contiguity of the mouths of the corouaries to 
the cavities of the heart, blood is forced into these vesseb by ita 
contractions; and that a slow or imperfect circolation is locally 
maintained in the heart, although it has ceased elsewhere, and finally 
ceases in this place' also, either because the blood gradually coagu* 
lates, or else because the ^lementary life of a given quantity of bloody 
which has no source of renovation, becomes exhausted. 

i 18. Although there is no evidence, even of the weakest kind» 
'to shew that the life of the heart does assimikite from the blood in 
its cavities, there is the evidence of analogy to indicate that sucb aa 
assimilation does not take place. This evidence arises from a fact, 
currently received, that the spirit does not assimilate from venous 
blood ; which exclusively flows through the right side of the hearty 
This conclusion leads us up to a wider view of the relations of blood. 
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,^HAft tr^^Ae^ Ititatlank 0/ ^too^. 



):>./ f 1. THE ptktc^i fA^ttti 6t blood fli^/ 1st, t6 fanmb 
the ekmeots of the spt^t; and^'2nd, to fnraisfa the d^mebts 6f the 
•cruotiMes. Tb« cith^ relations, as se<;retk>tf; Ac. bfein^ tributaiy 
to those eikls, are io hr subordinate, and #ill be afterwards spoken of. 
I .f 2. The protif thtft life is maintained by that which is Called 
arterial blootk is/ that death quithly follows the interrupti6n of the 
process by which venous is converted into arterial blood. Tbii. 
fact is sufficiently conelttsite tipou a qneStion of tbe necessity of 
arterial blood to the nmbtenance of lire; but it is not altogether so 
coticlustve,.«tto the mode by which lif(fe becomes generally extinct 
in consequence t>f suffocation. * The alternatives are, 1st, that ar^ 
tetial blood is rebuked every whdre for the diffused assimilation of 
the spirits or, 2nd, that H is required by one organ, upon the 
function or relations of which the diffused spirit is dependent* But 
as the diffused spirit has been shewn to liye by assimilation, so it it 
impossible that Mch a principle should have any regular dependence 
for assimilating properties, which, if originally derived from a die* 
tant source, are^ by their capability to assimilate, rendered inde* 
pendent of that source* Hence, as the second alternative appears to 
be without foundation^ or incompatible with other proofs^ and no 
other suggesting itself^ we ihay venture to admit the first, vis. that 
the assimilating life, which is the regular organic spirit of every parf^ 
.preserves itself by uniting its elements, which are informal, ia 
arterial blood. 

I d. That the blood circulating in the arteries, although of tbe 
kind proper for the purpose, is not that which maintains the life of 
the artery, seems to be evinced by the fact^ that a portion of aa 
artery^ intercepted by ligature^ through which blood ceases to flow, 
preserves its life; it contracts, and finally becomes almost ligameii* 
tous; bntif its life were extinct, its decomposition would ensue* 

§ 4. If, then, the blood in those arteries which have been tiM 
•utjects of the observation does not maintam their life, it is nest to 
be inquired whether the blood in the smallest arteries is that Aom 
which their spirit is renewed? If it were permitted to decide this 
question by analogy, we should say, that as the texture of these i^ea* 
aels is very similar, u the bkxNl moves through them with eon-; 
siderabie velodtyt aid u no material diftraice u itmarked belwesa 
41H 
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tbcm, eicepC th$t of liflt, on wbich we caa tcarcclj pretniBt, we 
•bouldy horn tbett potnU of tmnBtude, be indioed to replj, tint tbe 
fttoimilatioo of tbo spirit betongiog to the arterial lubes does not 
take pbce from tbe blood whicb flows through ^bem. But as this 
analogy* coefessedly* is aot quite perfect, we will atteaipt to decide 
tbe questioo of tbe seat of assimllatiwi by Tiewing tbe matter o|s 
other growids* 

S 6. Tbe coaiMH|e«t ftructura* of jthe body my be said, in tbe 

Sross, to be tubufar, fibrous, or eonsistiug of particles^ held together 
y some power of cohesion: into this last, perhaps, the fabric of 
both tbe others might be ultimately resolved. Of these, tbe vascu- 
lar system ia an example of tbe first; the muscuhir structure, of tbe 
Ummd; tbe osseous (with somee^fdaataMoplites), ef tbe third. 

f6. As w« ^nd reason to believe that tbe heart is. not 
Mimshad by Ike blood in its eavitie«^ but by tbat supplied tek by 
tie eoresMry arteries^ an ft is ciurraMtly said tbat ^be «nerte also 
Un their nnnieat vessels, and tbat they Ute by tba Mood furnished 
to them by the ?asa vasomiB. Tbe piMfs of tba eiisttoe^ of tbtsa 
infUlite vassals Uf$ that tbe struftare of tba arteries contaiHa blood, 
irbiah it ean d# only by o^«Nn«niealipg with the>arteriast"and tbat 
their strueture way be iqfeettd. These prooft, however^ iil« by m 
meana condnsive; Iboui^ it to asifeely worth wbMa to shew in tUa 
place ill wbut ihay aia daieetive* 

i 7, If an aftary il nouriahed by a minuter order of vessels^ by 
what are tbtat vessels ntttrfabedt Willk be implied, by vessafc sHII 
wmt minntat this wmM be Mber to stmin tbe imagtnaliott« tet 
tbf enistanee of these sHU m^m minute vessels granted^ even tbejv 
to b# identified as vessels^ nsnn have their egats^ their inteitoal iiaa 
thtireatinials«r|iiices«aiHl tbtitinHf toediate ce^ipositsan of ^rgania 
MHic|es> If the esistenae of audi InbuK ia sup^scd fottiwr iban 
It asifht be damenilratedto wbsl« is Umt eappositiasi of Hhem to e«dt 
In tmlh, the supiMitian of mbnlr may proceed sn hffinUum^ bat* 
happily^ it is made nbvitue tbat the dedenaioo of ibe aiea of tnbull 
kas some limil, bv the iaet tbat when the amallest tubnlua Is40|>* 
ppsedt tb# Unas ef comtitneni partidns, of which its sides are eomt^ 
posed* must be Icm than the tube itself^ Hence we «o«e to tiio 
mfcraneN tbs(t particles are hnd d^wa^ wUsb braaet direally oblAied 
from centianity #f lubvter eavities^ 

I d^ But» iod^i^eiit of this Hmif «a tbe gmdnal dimimilaanof 
tnbttlit it is eufioMt to bssigu ikk existenee of tubn, oaniimioas 
VNth the arteries, aa hf tis there la evidence of their eximenee; amd 
it may therefore be said^ with the anatomists* arteties tmimiHa$9 in 
•meiwmtealremlties, &e* 

I IK Jfow the qaesliona to be daddad are, whether n u i iM sa 
lakm |d«ca from the Uaod in any order of vessdst or whether «l 
Hlbei |ias» from nxwded IMdsl or wbetber Aom both these SDnroeat 
We can. acoredy brae ta tdemde these questions 1^ ao tw 
to piW; Ibe aivumcwt may^ bowaeei» bt 
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4fcp. i3 cwM^li? i:(f |)ri^,9;»^emiq9d, It J3 op tfiis ground of i|nal0g|f 
aiidicatecC ibal tfpe .^fetod outritipi^ 9^ all orders of tb^se ▼je9i^ 
lire sif^;¥>rto4 b^ i94ii4#.wtii^b doV(^ qirp)i^lat(e if} tlpeir canali^ 

2o^« TbH* Biitritipn ^f Y9icu&ur t^mcturef tal^f place ff»8^ 
fliUQ9 J^M^'^^^i^ i^ ^^ l>ipod*ve3S^b^ may be positively 10* 
ftrred troin the hd oieBtiotfed above, viz. that the nutrition ol 
COipppnent parMcles ixf ^ 'fnimiteat tubHli cannot t»ka place 
dirjectly witboiM: exv^^tioi^ ffom a vaacQiar tube. 

Srd/Tbat as a^ extiM^b^' s^iirc^ of putritjon nmjr be.caUt 
to life a'nepemry one, m any pther n^o^'f^iiot ^lippPTltea by testi* 
^Qny of the ^|ig)ite9t kin^ fs to betresif^d as an Qnfoui)<|ied con* 
jecture, aM mi agreefue^t svitimika i^f re^pning rejected; b«*' 
pause it 19 contrary^ t^ |^e finalogy furtiisl^^ b^ the ^t first ^it^d^ 
«nd because also it diififirs from the nutrition ascertainable p^ 
other grounds^ m these respects,, M, that the blood which circiit 
Iale9 u^ the vesaets aooves rapidly^ wlnle ^xtrava^nted fluids bav« 
anl^ a ;slow motion^ ipr are nearly at rest; and« 2ad» that the flnida 
baving a /vjutrient lelation with aoinute particles art extensively, 
if not universally, products f^m blood, afod not red blood. Oil 
f bese d^a it appeiafs pot to# nuch Ip assMjne a general^ if not 
%j^ MQiversaly ipode of iHHr^iom^ fm^ fluios jaot ooatained in 
tnood-ves^eliu ^ 

§ )P» U the niaterii4 of iiutrUion |s .^^^GOUtained in ve9self, 
Meptified by their coats« ^o^ tbex;e is Mly Ibis alternative^ y'^ 
that t^e nutrient fluids are ex^iaArfisatea, of effused from the se« 
^riling extremities of Ibt arteries^ 9f^ tb^ they /obtfijn contact 
and relation with the particli^ pf the sti^tMrea hy « pqm^^ 
luterttitial absof ptiopi. 

i lU We have traced some stages of ttif prfspsu-atioo of a 0ui4 
iw|iose end is nutrition, or the BpiainU^naacie of li^, and tbe sU^§^ 
i^irest from its state of {ood, to its ibrm^iiot WtQ blood* It s^ecipp 
<:onsottant ivitb analogy to snpposi^y tl^ t|ie seceruing extreaHtj^if 
^ arteries exert a function with respecl^ tp bk^^ which is a for? 
tber, or an ai^ additiOppil, stagt of pcq^r^Uoa^ Ismt tb» nb^vf 
ol^ect, to those yfJmh we have a^€||«4y ^M^pperated. 

§ %% That ^preparatiop of blood ]wtbic|^ j|s ,f:oiMMM:ted with thf 
above iiMqpo^fe takes place» is pi^oved liy ,the facta before citctdj 
fnd which will be ^K>ken of again» shuwitg Ih^ Ibe prodncta ^ 
aecemiog extremities are« perlwrp^, i^jnn^ ]«^taacea mer? flltrationa^ 
but what relations the pjiangas whkh blood 9tt4tain9i by tbe prOf 
cesses of secerning e» t ^^i#it ie j b inay bt^y^ ^|i the purpo«e|i ;the^ 
xesnlla fuie i^stined to fiilfit is |t %iWi^ ^ P^we f^cid 
JMid dific^k iM^stiga^os. 

i Jia.|l pay heisa begged, tbit^ji|K>|ieja j^mfird it !%#^ 
ud thatwith *"^J»^ an nindationi %t tif ffimnt tha aiiaiiasitiai 

'^^^ •*^1^ ?nS^^ y^ 9^^^K^9^^^^ ^.W^IP# "tT^-ffffy ^'flr'ff^P ^^ ^WIp^W" 
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tared, hat Hmt direct natrieiit refattioit wi^ the stirueture Whic^ 
Km jost been assigned to the secerned flnidi^. Bat the foct proves 
•nly that blobd-vesseU mmif^ 'very minotely In the Osseous tex- 
tures, and that Mood escapes' in consequence of the ^bnision ot 
their coats. I would repeat also, in reply, that the relation of 
the nutrient fluid is with particles composing the minutest 
cylinders, to ^hich blood cannot pas^ by vessels, unless it can be 
^hewn that parts ^ess than possible cylinders may be perdeated by 
eylindeH'. . , * 

' i 14. In agreemept with the same vie#s^ we fiud that in thci' 
processes of organizatK^n, subjected to our inspection, sis in the^ 
re^neration of parts destroyed by ulceration, or in the uition. of 
wounds,' the pidus of growth is not blood,- but a secnstipn ; that^hic^ 
is ciilled coagulable l^mph. lYhether this is the common product 
of secerning extremities for purposes of nutrition, or growth, we 
can perhaps scarcely affirm ; it appears, however, to be exhibited a^ 
such under disease, and to accomplish this end as 4 product of 
dissimilar structures. 'Thus 1 have witnessed the production of a 
circumscribed fundus, which has been cut off and g^own rapidly 
again, and this growth was preceded visibly by a copious deposi- 
tion of lymph* That a similar lymph is a precursor to organiia- 
tiob in other instances is well knownl 

§ 15. Upon the cbllectivie strength then of these circumstances 
we may venture to a^ume that the nutrient flif id is a product of 
tecerning extremities of arteries; that it is perhaps generally this 
lymph of which we have jost spoken, which, containing infinite 
properties (as all other things do;, is fbrroed into the various struc- 
tures by finding new illations in the spiritual properties of each. 

§ 10. If it be granted that Ihe^tnitrient fluid of the body is sMch 
a product of arterial blood, the chaiiges which this blooa sustains 
in consequence of the exertion of a process by' which the fluid is 
produced, may be next considered. It b the business df analysis, 
or of analysis' and synthesis conjointly, ^o specify what is tfie con- 
ttitution of the separated material', and to demonstrate the precise 
change which arterial blood has suffered. In other words, sup- 
pose the fluid separated to be coagulable lymph; this identity of 
it will be ascertained satisfactorily only by separating coagulated 
lymph from arterial bloody and observing 'if the same changes oc- 
cur as in the separfition accomplished by a secerpiing process; and 
again, by adding coaffulable lymph to tfie bloc^, which has 
iiuffefed secretion, ana observiftig whether its former Identity is 
restoied. But these minute acts of the analytical inquiry are much 
more easily directed than performed. We must now^ as formerly, 
be content to consider grosser circumstances. 

§ 17. We observe at about this stage o^ the circi|1atioii, vis* 
when arterial blood has ireached the capillary system, that a great 
and distinctive change occurs in its appearance and properties : 
this change it implied in tlie conversion of arterial into venous 
Mood^ file ^iieitionfint to be decided is, ^heit this convertioa 



Digitized 



d by Google 



1 



229 

f»ecwt9, or tit seat of it? We caii^pb this queslioti propose ooW 
the three following alternatives: iy the conversion is produced 
by a function of the extreme arteri^^ 2. it is prijid'uced by one 
belonging to the origins of the veiiis; Or,' 31 it is produced by a 
(fiuictioa ,of the secerning eKtr'emfties of the arteries. 

§ 18. 1. That venous blood is ^ot produced from the extreme 
i^rteries appears sufficiently obvious from the facts, 1st, that the 
drteHes are no vh^re observed to p6s^ess 'the properties of ac- 
complishing the don version in question; and, 2nd, that the ex- 
tretp^ aj^'eries^ so far as jthey pan be tri^ced^ coqtain that blood 
^enpminated arterial. * ' 

^ ' § 19. 2. Th^t the c^aiige fs not accbmplis^ed in the besinnin£ 
iOf.'veiiis, it appears warrantable to infer, 1st, from the analogy m 
Che ^mali to the large veins; and, 2nd, from the fact that veins 
will circulate florid/ 6r arterial blood without changing Jts dis- 
tinctive properties ,an4. ap|)eara]^ce; '^is in the iiistance pf tbf 
puimonary veins. 

,§20. 3. That vehoiis blood /is j>Toduced by. a function of the 
secerning extremities b^the arteries^' it appears warrantable to con- 
clude, 1st, from those grc^jUhds of rejection ot the .only other air 
jH^rnatives which suggest themselves; alid, ^dd, from the agree^ 
iment which, this supposed fadt has 'with the process; of nutrition 
jbeibt^e oppressed. 'X^is agreement will appear from t^e following 
exbibitioi^ of particulars: ' 

§ 21. The matefiat of 
secerning extremities (if; 
iCQdstituents, appears to d< 
inbst obviously ; this lyii 
structures are composed 
of arterial bipod, the.' rets 
with the prpcesi|( pf k^^iini 
living powers ahd coostiti 
fn', or derived froih, eartfc 
Its oxygen which passes 
Us nutrient relatiorts efis\ 

§ 22. Venous blbod also cpntaiiis lymph, most probably, ini cpn^ 
^idet-abb aburidah^e, as we are informed by analysis, and as' w^ 
im^y gii^ss fi-otto the appearance o{ venous blood abstracted in 
fever 6r iodkmmatipn : ibut venouS blpbd will' hot maihtaib life; 
fbr although it might have lymph and all the ofti'er ma(ib rial 1 con- 
stituents, in being venous blood, it is deprived of its oxygen ; to say 
nothing of other properties which^ though less obvious, may never*- 
theless be supposed. 

'5 23. The preceding theory of the cbnversion Pf arterial into 
yenous blood, is In agreement with all that is either perceptible or 
inferred up6n strong ground's in tbi^ stage of the circulatic^n ; and^ 
in agreement with the theory itself. It is nec^ssiiry to suppose the 
arrangement of the circulating organs, d:c. in the seat of this con- 
versioui to be such as may be briefly illustrated in the following way : 
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trbich carries oo that bfood, pet^uliar ^| i i i ■ i i W ^^/!^ 

to tbif order of itractare, and which ^' ■ ' "■^^*— ^ 

Ita9 been subjected to the fooctios of /^^Ik 

•eceroio^ tabes which unioedtateW • -^ 

precede the venoos origins. If thi 

arterial itrocfure is continued farther than this point, before if 
joins a vei^ then, to a corresponding extent, the art?ry cairries 
venous blood; as an artery is known to do ip the.instance of tb« 
pormonary artery, &c. Whether therefore, the Tenons structure 
commences inimediately where the secerning occurs, or at a short 
q>ace further than this point, is a matter upon which we cannojt 
satisfjT ourselves by obserratiop, and upoo which, as it is totally 
QBimportaat, we may be allowed to mdolge either conjecture. 

^24. The history of the secerning function of the eitremities 
of arteries is still further to be tnicMl. It is to be inquired, what 
is the process by which the nutrient fluid, whether oayeenated 
iymph or any thing else, is produced from arterial blopa? We 
cannot answer thb question: we can attempt it with an eye to 
trutb only in the analytical way; and what sort of an analysis caff 
we make of properties whose existence is only infereed from their 
dIects*-*of those of the sjHritual kind, which are not objects of thi 
tenses, and which we cannot denominate? We must be satiafi<^d 
with neferring this separation to a vital process; and if we wQuId 

Cish our iBvesti|ation into its laws* it is to be pursued by that 
ode of examining dependences many times described, w&h a 
tttw to ascertain whether (he life engaged in tlii$ process is tbe 
assimilatiiLg, or the regulaj^ dciiiendent* &c. 

S 25. inbe fluid produced by the ^ecexning extremities is con.- 
▼eyed through (he extent of their tubes; aadthen^ becomjuig^ exr 
Irarasated, Us rebtioa with the maintenance of life and the te^ 
lures begins. As the minutest particles of the textures cannot ba 
cyfindricalj, so if it is necessary for their own regeneration thail 
a nutrient fluid ^lild obtain contact with tbem, this can tab^s 
place only by interstitial ab^brption. Such an absoq>tion implies 
that solid particles do not touch each other« but are stpamted \^ 
the medium of mitrition; or, if their contact is actualt uiat it suu^ 
sials bnlj; as at a mathematical point To conceive* bowever, the 
process m this way, is perhaps hut atrainin^ the imagiualioo un* 
necessarily* Hatber than these infinitely jnunute particles, it majr 
^ more convenient to conceive them as distinct molecules of vjjiif- 
Vie bulk ooanected together, but having irregular jiniersticev by 
which a fluid is allowed tp pecvade.their aggregate maaaes. Thus 
Ibr we have tfaced, tKeQi;eticany indeed, the nujtrieut matieriai 
through all its several stag,efl[, i^p to that point whicb jpouiy be said 
to be its i^ene of actioa; or wjiere the ^ftiaiotfHtfUice of oi^gani^ 
life^ &c^ begins : oar peroration at this sti^e is thus briiefly madej 
« nuirknt fmd •Iml^jjieriBmkt 4i^ mimtat ferag^iik wfi^cum 
0f iht siruciwes. 
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§ te. Tbuft the floki wbtob BUpperU ttfr Mtakis thki !^eit if 
Kfie. This 9«at we httve hitherto spoken of genehilly :^he mlmltr 
Yiew whkh we are now taking reqaires that it sbimld be eon^ 
tidered more particularly. 

§ 27. We nave said, generally, that ibe spirit exists in the tei- 
tures, and that its distinct constitutions, or those which manifest 
dWer^ty of properties, have their respective spheres. Is it then, 
it will be Hiquircd, nteaiat to be aftrmed that the properties whioli 
we have denominated spiritual (or an aggregate of them which we^ 
have called the spirit) occupy spacel lliis questi<^o involves the 
old dispute about materialism. The qnestion whether all thiogt 
are material, is readily decided, when it shall be understood what 
We^agtee to call matter. Matter is commonly agreed to consist of 
an k$8emblagt of properties; and this very necessity of an asHm^ 
hlagt (Bf proptrtusB^ to constitute natter, proves that there are 
existences which «ire not material, namely, those identical proper- 
ties hidividuan^, by which, cdlectively, matter is constituted. 
But if the question whether all tbiugs^re material, i»so readily got 
ficl ofj there is another which might be proposed as allied to it 
which cannot he decided so promptly, viz. Is there any form of 
existence wbicli is not extended? and which, thongh it vrantn 
famgibAItt, and is ttot an object of any other sense, does not occupy 
spice? If this qnestion cannot be decided, although I think hj 
a hmg diaepssion in conformity with our doctrines of causalioo it 
might be decided; if then, I will say, this question 'cannot be 
reMlily decided, we need not regret the difficulty of its decision^ 
so far as respects its connexion with oar present subject, for either 
of the alternatives into which it might be resolved will alike answet^ 
the parpose to ^hicfa it might here be applied. The alternatives are, 

1st, That constitutions denominated spiritual may pervade 
snbstances and exist in solid particles, or have their sphere in n 
place fiRed by matter; or, 

9iid, That nmtter is composed of infinitely divisible particles, 
Whieh hnve corresponding infinitely mimite interstices; that 
spiritual properties may occupy partially or wholly the intersticea 
of particles, and thns pervade aggvegate masses and become rektedl 
wi^ ever]f portion of their solid contents without adding any 
t^ing to their bnUc. H is iinpHed by this supposition that the 
particles composhig solid bodies are not in actual contact. New 
Anifgh I have said that one of these two alt^matives most be 
adopted, nnd that either is good enoogfa for my purpo»e, yet I fcel 
inclined ta bestow another paragraph or two, m the way of ds> 
g>ression, upon the eboke of altemativea. 

§9B. 'ne argument against spiritual existence, an meant ta 
ittnly the existence of something which has no property of nratteV, 
asa 'among otliers does%ot occupy space, nrises from t>ar haviag 
to impeifect an experience of such existences; that is, they ase 
not objeetswhith anyone sense is fitted to peioetve: snch at leaat 
is n pievn&mg ansenlon. Bnt to ne it appeam Aat we amy ^pN^ 



Digitized by 



Google 



332 

iht evideoee of the semet io proof of iht exi»teiiee of such pro^ . 
perties. Thns^ those things which are seen and felt are known tor 
be bodies, and to occupy or fill a place in which no other bodies 
can exist at the same time: of such bodies we have an experience 
hy two senses, but a third sense will afbrd us just the same evi- 
dence of properties wbieh do not possess the above chan^cters^ 
that is, a third sense is related with properties which we can 
neither see nor feet, and which, admitting the sufficiency of thcr *. 
eye and touch to distinguish all things visible and tangible, must 
be allowed to have neither bulk nor solidity, nor to fill a spacer 
Thus sound is, according to the test of those senses whose business 
it is, or which are adapted,^ discriminate matter or extended sub-*, 
stances; sound, according to this test, must want altogether the 
characteristics of matter, or extended substavM^e, beeafuse it is 
neither seen ner fell^ Thus, also, flavours and odours 4re proper-* 
ties of which we have an evidence as satisfactory, an experience as 
unequivocal, as we eiyoy with respect to th^ objects of vision and 
touch* Yet are flavours and odours not extended, or capable of 
filling space, according to the testimony of the senses which take 
account of those things which are extended, and which do 
fill space. 

§ 29. The chief difiif^ulty of admitting the existencie of spiritual 
or purely . immaterial existences procei>ds from the limited ac- 
quaintance we hsive with them, and from the great familiarity 
which we hold with their opponites, viz. with matter in all its foruis^ 
We have senses which take cognizance of immaterial, as the eye( 
and touch do oT material, existences; hut the forms which the 
former are fitted to recognise are those spiritual properties 
making flavour, odour, sound, &c.; while the two other senses of 
vision and touch, having a more extensive relation, are fitted to 
perceive not one or two, but all, the forms of matter, and to witness 
their operations upon each other. But if we are informed by the 
senses that there are properties which do not bear the characters 
of material, we are justified in inferring, when we witness effects 
produced by causes which are equally destitute of the characters 
of matter, that the causes producing such effects are of that 
spiritual kind of which we have some examples furnished by the 
senses of taste, smell, and hearing; but which are nevertheless not 
objects. of these senses, simply because they constitute neither 
flavour, odour, nor sound ; but agree with these in not being visible 
or tangible, and, so far as this analogy goes» must be inferred to 
be of the same kind. 

§ 30. But it will be urged, there is a still weightier objection 
than any which has yet been proposed to the belief of spiritoat 
or not extended existences, viz. that these spiritual agents, as they 
are called, operate upon matter : solid masses are variously afllected 
hy them, &c. which it will be said we cannot conceive to happen 
without contact, and contact implies a junction of surfaces. Thai 
one thing cannot move another without contact is tnie» or appears ta 
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be true, of the objects which we see or feel, or of matter: but as 
a difference raust be confessed between matter and other properties^ 
of whose reality we have also a sensible testimony, so wd cannot 
deduce ail inference from analogy, where we hate ascertained 
dinersky ; ^on points where matter and spirit agree, we may found an 
inference: as, in a mere question of existence, which is common to 
both, from witnessing that no material constitutions arise spon- 
taneously, without a fornaation, by the causes of whiitfh they consist, 
we infer that causation is equally necessary to spiritual forms; be- 
cause as both ejDtst, this point of analogy justifies the inference so 
far as the analogy goes. 

§ 31. And this reference to causation brings us up to the true 
solution of the matter. It has been shewn diat every identity 1$ 
made by thei combination of differentials, or of causes separately 
different from thfe effect. Hence if it be asked whether there is any 
thing which is not solid? we niay ask, what makes that property 
which we call solidity] to which it must be replied, other properties 
which are different from tfiat of solidity; for if th«'y are not 'diffe- 
rent, then solidity exists /mt «e, or has spmng into existence of its 
own accord, which is as much as to say that it' has capabilities, be- 
fore it is; and is contrary to the standing axiotn' of ex nikilo nihil 
&c« already sufficiently remarked <upon. ' 

§ 32* Some grosser facts n^ight also be urged against this doe^ 
trine of unbersal materialism, or against our second alternative, viz. 
that infinitely divisible partides, constituting the subtilest fluids, 
pervade substances by filling infinitely minute interstices of appa* 
reatly solid masses. Still grosser Acts may be' urged against this 
doctrine : as. that fluids so subtile iis> to pass throtigh the most dense, 
should certainly pass more readily through the more porous sub- 
stances. Thus, h'ght, which, is transmit tedJh rough glass, a matter 
having no perceptible interstices under the most powerful magnifier; 
light, so readily transmitted by glass, should certainly be transmitted 
through a stone four inches thick, the texture of which is sufficiently 
open. to permit a filtration of the grosser aqueous fluids. 

§ 33. This digifession becomes tedious: the case is, that which it 
has bete stated in our preliminary articles; the various causes which 
are contained in the world, aS well those in the smallest sphere ^as 
those of one half of the universe, hold, with respect to each other, 
certain relations by which they combine and make effects, differing 
fropn themselves; these causes respectively, of course, retam their 
existence in this work of causation; but two are different from one, 
and it is upon the same principle that an efie^t is different from its 
causes. Some causes that are corolHned in masses pieserve their 
identity; that is, they are recognised or not lost in the combination : 
this is determined by that furUier relation, before spoken of, which 
things have with our faculties. 

S 84. It will be seen from the general tendeney of this, which T 
have cil^d^ digression, that the first alternative is the one which I 
mm disposed to adopt; and which may bere-stated thus: properties 
I I 
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not occupying spice, arc joined in existence with those which do oc- 
cupy tpnce, and Hke fUce §/ the latter denotes the ephere of the for- 
mer. But lest the design of the alternatives should suffer by insist- 
ing too positively u|K>n either, so far as respects the present 
application, let them remain as alternatives, either of which Is 
aline convenient. 

§ 35. A nutrient malenal, of the gross, fl<|id kmd, penetrates the 
interstices of the component molecules of the structures, and thu^ 
obtains a relation with the living spirit, whose sphere is ateknowledged 
in every molecule, and in the conceivable partidea composing the 
molecules, of the fabric of organization. 

§ 96. The nutrient fldid, thus obtaining a rekition with the or- 
ganic spirit, a consequence of thit relation is, that the elements of 
life, or its causes (or the informal life) contained in the nutrient fluid, 
cease to be elementary and become the identical or living spirit. 
The mode of this conversion has been already explained ; it may 
however in this place be re-stated thus: the elements of life are 
htent in the nutrient material, they are separated from their previous 
combinations, and tmtlerf, and thus become lifir. If it be inquired 
ttill more minutely concerning the mode of this instance of causa- 
ti^ it is sufiicient to say, such is the relation of the causes con- 
cerned; but if it should be required to explain it in terms of analogy, 
we may say that the effect is accomplished by affinity, in the same 
BMinner as fire, by an afiinity for its own substance, repeats itself, or 

Kroduces itself, from those sources in which it exists mformally, as 
I coal, wood, &c and air. That the process is om^ of assimilation^ 
and not one in which the living spirit operates only as a cause, 
which is combmed with properties in the nutrient material, is proved, 
as has been nK>re elaborately said, 1st, by its preserving its identity; 
2nd, by the necessity that life should exist m order to its own re- 
producticm; 3rd, if life were proiluced by the union of difierentials, 
one existing in the structures and the other in the matenal of nutri- 
tion, the former must tail, as the state of life is perpetually passing 
away or tending to its extinction, and is continued only by aper^ 
petual renewal of the properties engaged in its support. 

§ 37. It appears then an unobjectionable sdutiou to say, that the 
living spirit forms itself by an affinity for its elements. Th» is tnie 
of every form of the iivmg spirit. Every organic life belonging lo 
the most simple or the most complex structures affects its own 
identity; and thus is the uniformity of character of individual^ as 
well as the general uniformity of spedes, pieserved, alike in the 
vegetable and in the animal world. 

$ 38. As the living state ceases as soon as the means fbr its sup*^ 
port are withhdd, so it is to be concluded that therein no stock of 
life, that it is not a permanent identity; it lasts as long as the iden- 
tity of a living or assimilattng spirit is preservedy and as bng as this 
spirit is supi^ied with its eonstituents. Hence tw6 subjects of in- 
vestigation nre started at this stage, 1st, what effects arcf produced 
on related existences, or substances, by the living spirit! 2nd,^lM^t 
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is the ttatnre »l tiM .^oiiver^idn wfaioii life snfferft 'm ^pm bee^nniif 
informalT Owe IniMness.isufith the first, tbe second ^ues^n 
belongs to the cottsideratioQ of deatb. c 

: § &• The first' qhestios leads us to coii3id«r the relation he^ 
tween the ^licit^md^be materials of the strecltireai tbistsdbject 
has beeo pnettyicoplcfusly diacuased under the ^tille of Growlfa; 
it requires^ hcMvever^ lo be touched lupon^again in this vic;«.of Ihf 
rdations ofihiood. )' . r- ;. r ». 

' 4 40. The {^articles composing^ the textures .are abrogated la 
consequence of la reUuion subsisting between /them and the <»w 
ganic spirit: The particles iComp0sing the textttres tend of theah* 
heln^s hot to aggrq^ati^n )b»ut 4iQ separation^ it is tberefok^ itidi- 
cated that the poweif whichviinBt oyercQmeSithis» their natiif|il di9> 
poskion.its the one lvbich,t«lains them in their aggregated state; 
and hence the power Yfhhh pradmee^ their aggregation maj.b^ 
inferred from a knowledge! t>f. that which ]ireservet their state of 
eohesionw > - • ,/ i,;{h '•*.....■ .-j 

> § 41. The .alternatives Iheti^ viz. whether, aggrjegation it pro^ 
duieed bjthe living spirit or whether, by. a causation connected' 
with its return to informal life, may be briefly, ^decided: as the 
separation of organic particles takes place Within a short time 
after the living spirit hasceasbd, so their aggregation* upon the 
grounds beie stated, andimori^ifully spoken of in the chapter oa 
Growth, mufetbb aceonlpiiahed by.ftKeiprpperties of the living 
spirit, and iiotb^thttie^ofinixirmal life, whi^th would remain, and 
pera^vere. lin Aggregating. f«rct« after the (orai,^ihe living qiirit 
hkd passed' ^l¥ay« -The mode cf thb. aggregation is. to be fiirthet 
investigated.; • ■■' ' ...•; k ;. •'- •->; 

. § 42. Asitbe spirit.is necesanril^rrenoviitedfbyiassimiktion^ so 
additional qbantilietaf the bt^i^ panticfes mi^t t»e incessantly - 
laid downsiimtjif tbese were tb.ra^kin^fijiedwhilie the spirit passed 
away, Isti they would impede4he. admis^kin bf : new quaatiti^ o{ 
the nutrient material tb the hnaute#t>lieres of Jife, which wouki 
then ih:sachsphef%8..betioaie!e9tifict,.wJii)ch ia.not the &ct{.and» 
2nd, aii eadless and enovmous increase pf balk would be attained* 
Which also is contrary to fact. There mustlben^ in this basinesi 
of assimilation andiag^gation^bf booNd Umit of 1 he hitter operas 
tion,' which. iwe are tOftitivQst^te,* or.ebe. some. coiintervkiliw 
process, by which grooitlbtisjreslricted, and the ihlkterial admitted 
to perpetuate life wj)erevertli|fe exists. The foUbwing is a theory 
by Which both these obj(idlS( would be supposed to l>e accomplished 
in themost simple <way^ ...: ? 

§ 48. It snpik>se»fUi«t> as the lividg ^iril is ilicesiantly reno^ 
vated by new. quantities ^its cleinenlSt and; aggregates at the 
tape tinie n^ewqdaotities tif th^ stnuetntes, so as the living spirit 
becomes informal, the particles which it has laid down or aggrfe- 
gdted md^t also be reinov^. 

^ § 44. Snch a piece of causation .would exhibit an instance of 
that simplify 3MacK inih^..eperation9 of n^urfc we 96 often meet 
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wMi by €lts0ce» and admire accordffigty: andgnreNalurebreditfor 
It in all her works: to explain' it further, 'Spintiml assimihitf^n and 
material aggregation are thus supposed, b6th/tramient acfts^ The 
apiriC in a spb^te has an affinity with its similitude (denkentary) in 
the nutrient mateiial; bylhis affinity its proper 'elements ^lire'sepa- 
rided .lh>m their fluid medium; these elements, agreeing in 
peculiarities with the spirit they ar6 lo renew, an^ allied with 
organic particles; these are such as agree with the elements of the 
life assimilated, ^and as life diflers almost in every sphere, so a cor- 
responding diversity of the structures prevatts. The liviug spirit 
nsnmilates or separates spiritual eiementi^ these alied by affinity 
W9ih the organic particles; the elements'of life no sooner aBsiniilaled 
♦hinr they Income informal, rod the tetetion between 'life and the 
particles allied with the elements ceittes,' the bond of their, relaltoa 
,>aving ceased. Hence particles in the Imng state, accoo-ding to this 
theory, are not tixed, hut withdrawn from tbc'ifl^id mass in which 
they are contained, and the power that withdraws, then ceasing to 
net fupan^' them, they mix again witbihe common material; being 
idi^laeed by new particles which^re attached to thei sphere of the 
sfih-it, or>else< became the su^ects of line w relation, as i with t lie 
.system <of the absdfbents. ' > ' . 

§45. The truth of the above description of a minute a tid in** 
ecru table process is indcfeit^roost •questionable; it w4U be argued 
agaiiist; and perhaps justly; 'thus': it will be urged in« the: fust p^ce 
ttoit such a perpetual sueccsnon of new particles iiuH the spheres 
occupied by the old ones is not demonstrable; nay, if airaw surface 
be examined ever s6 attentively With the microscope, 4he same sub- 
stance still appears to the eye, at least nothing like aAoeo-molion 
^ the '■ nifltttttest sjiberoles of' thSs stonictvre is' observable. This is 
ceHainly • ^^otaj^argimienr. < it willbe further urged^t if the co« 
liesion ^th^ solid: particles is dependent upon that prafcifeii|tiantunt 
of the Itviqg spivitiby which' they 'were aggregatec^ hovT'^omes it 
that their ebheston ^dnres days, wctks^ and id some of the textures 
months and years;'ailter die Jiving 'prindpie has been extincti 

^•4^ These objections, if the argument were atreriaoufilyinsift^ 
ted upon, ^ouldndftiit the following replies: to the ^rs^ik would- 
be answered^ the- successive deposition imd reiho^aA relate to iti< 
finitely, divisible particles, and being thus minute /they are not 
objects of sensible cognisance, even withithe aid of a microscope, 
anymore than those interstioes or ^resr in glass through which 
light passes, ^. To the second it wonid b^ answered, that whed 
li^ becomes extinct, the affinitv of aggregationr ceases^ and thepar^ 
tieles already laid do#n are left to obey the laws of matter, and are 
not superseded by other particlei, which, from their affinity with the 
sphere of the spirit, would tend to displace the old pnes, and occii^y 
their places • 

§47. But as I am not desirous. of supporting a theory : by 
argument, where facts are wanting to give it the only sanction 
which would entitle it to be Rceired; so I shall be content lo 
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il«te<.a^«n»ttffses«' to he iN^r«i;6|(iiD^. Ulne ;€kcid^d(iipdii^ Krbcn 
teimite r^s«aurcb . sImiU Imve ; becotnct more fainiiiar »tl»ii' k.ti^' at 
firesent; for wfaitb end tUti.sviMSinry I. proper yM aenrei a« 
^ndtcationa, / 'i it' - i '.^ ';-. i.\- •';■• .-a'Al^- -;: - : i- ■■ . 

, I § 4d. I. Punticles oompmpf the loliid strwcluied'areififebdraim 
froMiabe fiMdnutrieiH.aiatenal, and dtepeoM Jn tbeispbisre of ibe 
itMvity b^>a^ property beloQgiag 'to it, mbichohattheenlicalled ^thtf 
affioUy of aggi^gBtion^i . i-.-j-,. > ; .<i o» u 

§ 40. a< Tbe aggregation) 0fiiolidin^teriS'€ioiiiito|tedlwitb the 
procctss of spiritual atsimilalido^ i.The mode ia^wlpicb tbeJemiatiow 
ulfthe struQtuves U conaecled wHbi tbe |MroctM>bywbicli life kstlfW 
preserved, may, I am aware, admit a dlyemty . of opioioBs t< in ibe 
discuMion of wbkh^'weabould periiapA iif^' thai tbe/eviuente was 
iaadeqaate to a ftrttiement.of eitber^NiPj^emisiDg tbis;ddiibt, 1 bave 
9iippo«fed tbe^emeutspf liffe^in tbejiutne)ilfliMd tOibe^inialliaBcct 
wi|hiiiiatter»pi^Miiitrifed by otber properlie^:;Uiat»|by tbe affinity 
subsisting between the living and tbe elementary spirit^ ibe bitter is 
converted Into thcl forfntir, «bd>jtbetaiia^riai< particles. witb^wbicb 
tlie elemHits were allied, at tbe same: timUfi separated from tbeitf 
other copoexjons* JSut I am aware that ih«ispirit may not operate 
in this way; that a causation of anptbei; Jcind mayi,take.plaoe : as^ 
elementary life cdnstMutidg tbe properties of certttin'sAbstaoces; 
these elements of lifeifaetag.wMhdnaivo fcomlbeir: combinations^ ami 
immediately changing their form, may le^Ke,^&partieksieolDpei8inf 
aUuctiires, those siib^aitces iritbtwhicb'^y were >efore isoaibined, 
and wbicb they helped ,tQ iconstitute: oiujt jnay be sugge^ed^ lit 
addition, the depositioa of organic patnicle^ may be ao act of.iUfo 
distinct from its own assintihitiod;: it mtiyi .result,, and Jts extent 
aad Instances tbnlted|ifr<>iB toiovestigateft refailiwis^ of Ibe^ntoclionaU 
or regular depeodenti life, v&o^ /.} ^i-ji.i .. . } .:» t. >i » .;* 
u. §50.^3. ThcL.parliides .laid<dovi^'4nd forming >4ke<6ti:uctures 
eithef remain pefftnaneMlycwh^re.tbey are depositedi^, to dsefaile 
removed^ witbio periods, legntaledrby. tbeir;pEoper laws*. ^^Tiiatitbey 
are not permaoertt^ Jxiedit /appears to be indicated by- ^he pb^io* 
luena ,of febrile(diae9aesi wheieiii ^tjie buUt of . 4be body isobaerved 
to be speedily and greatly reduced, ^nd afterwairiS;ks cflrigioalsixe . 
to be rapidly restored. And that the particles are nxed for a time 
seems to be demonstrated by tbe locality of the same spherules 
being preserved, when they are viewed under tbe microscope. The 
jaws then by which particles change or retain their place are to be 
still further investigated. 

§ 51. 4. If particles remain fixed for a time during health, al- 
though they may be removed under disease, and replaced on tbe 
return of health, then it is to be inferred that new particles are not 
produced by the assimilation of every new quantum of the elements 
of life, but that tbe quantum of life is related with a quantum of 
tbe properties of the structures; that if the quantum of life is 
diminished, as by disease, tb^ quantum of the structures is also 
diniinblied, the proper bond of cohesion having ceased ; that iU 
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m «kftertU^His^iii» ifieaiiMb tke ^ilattliite of lift is mitased^ or its 
Ofigioai ooeffestoffody tbit< iheo the newquanliinr of 1^ Is rekled 
vilh new Mgairieporticiea^ whieh are prbdvced aecclrcKDg^f, and 
lemaiii as loo^^ as this agreement shall subsist. In this altemat^e^ 
ni. tbflt ' particles : o«ee' laid do#n eont^ne to preiferve their place, 
aa operatibo'if attribitod to Itfe, or to another process of cau^tion, 
to which the^ ebmbon^^i^iesibn'of mailer, tuid the faculty v^hkh 
life has to prevent putrefaction, are both inadequate; for -^nder 
diieaie thtrtwrticies are' misdttled, and the tOLtur^s waste, thus 
profiag theidadeqoaey of naterial eohesion to pteserve them; and 
this laketf piMe without, as' we hate reason to* beKeve, the occurs 
lebce ofjpotrefrctivepNKcissesi 

§ 62^ 6* As then it i^ppeart probable from tfiis trw^ and also in 
agreement I hdieve wiw ^neral opiiiion, that the pal-ticks tM>m- 
posing the structures iir^faM downi occupy their places foi- a period, 
and are then removed, it itmains to he decided wtethet ^eir re- 
motal is permitted, 

i' Ist, In 'consequence of a cbailge m .thdr •delation with life, as 
1^ the testation of interooiine or influence between particles wbieh 
haveheen for » while laid: dowu^ and the properties by which their 
place was firtt assign^; of, 

2nd, Whether their removal is Wbotty mechanical, as if worn 
away by a giiidual attrition of the ^ids woiiag on their surfaci^ 
and in theiriaterstices; or, > 

81^^'Whether, aft^ remaining in the places'itr whkh .they were 
irst dfjpasited, they 'beoome subject (by aphigre^ive cboiation' or 
change in the illations of these complex properties) to another 
fnnetion,^iki to that of -Ihe absorbents! 

M these alternatives ftsp^vely will admit of discussion, and 
as there is a deficiency of facts by which the questions may be 
settled; or if such facts exists* the recollection and arrangement of 
them ttqnhre that the sul^t should tie mefde an individual inquiry ; 
M these accounts I kave thi^m 'as'idtematives or views, whicb^ as 
originally proposed, are designed to serve at best but as indications 
fbrtho'use of those who are faiclined to think more minuteljf and 
aMtbodieaily ap^ the subject. 
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CHAP. Yh-^Tke Abm4M$. 



§ ]. THE office of Ihtse vvsmIs his been befoi^diactiMtd 
•nder the title of Groirtb. From mhH is there said* as well as ftx>m 
the preeedieg views, it will be perecived that' the prevailing doe* 
trioes with respect to the share assigned this system in the organic 
processes is very i|uestion«ble; 

i 2. It appears probably perhaps it may be said bdispntaUe^ 
that the absorbents remove the pardclM of the stmctures, whea^ 
from other causes, their cobeiloo haaceased^ But if the vital pro- 
perties belonging to them have my operatim upon the fixed par«> 
ticles of the structures, this operatiou must be preceded by a change 
in the rebtion subsisting between the thaterial particles and the 
spiritual properties by which they were Crst aggregated* 

§ 3. If any* such vital relation should be discovered, it will the« 
remain to be decided concerning the life of the absorbents* as 
whether of the asshnilatii^ only, the regalar dependent, or of the 
occasional kind* But until a vital function Is ascertainable* it b 
superfluous to inquire into its possible laws. 

§ 4. The strict mode of philosophiting, which has before been 
sketched, the analytical research, the investigation conformable 
with doctrines of causation, would' proceed upon these objects and 
these difficulties something in the following way: 

§ 5. Each single efl^ct has a history of caolation; each cflTect 
■My be taken separately and this hbtory traced. Suppose then the 
question to lie by what agents* or by what process, <!b the particles 
composing a portion of nauscle, a muscular nbre, assume their placel 
We have alreadf auawered thk question, by inntating, theoretically* 
the sensible analytical pnacess; bat the strict account would reqdire* 

1st; That we q>ecify the state of the piirtich» previously to that 
act* that effect iii ivhich it is eoncetned; Whieb gives rise to 
oorquestioa. ^' 

2nd, To explain the change whidi- it* suffers* we must specify 
whether propeif ies iai^ added to i^ of whi?thef its CondMon: is 
changed by a relation with other phipertiai with 'Whicb it was befortf 
in cembtnation, or frofa which it bemve-' rec^ved mdueninew " '^ 

8rd, Having settled whether the change In the condition of the 
particle is pro^Mcd by properties directly conferred anttk particle 
ittel^ or by abstraeting other propettfciT ^ii^wmiing ilieir s«hmo0 
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with which it was before connected ; having decided upon this mat- 
ter, we are next to specify the precise properties which produce the 
change. Thus a floid medium contains solid particles, which help 
to compose its fluid bulk: some of these particles of the fluid leave 
their fluid state and become solid; why do they leave their fluid 
state? something produces this change in them: what is it? here 
we ask for the cause* If the instance of causation were of the sensi- 
ble kind, we should pcoceed as above* t We should first defiue the 
identity of the particle in its original state. We should then exa- 
mine those substances which were foreign or additional to its original 
identity; or we should ascertam that it possessed no additional pro* 
perties, but, on the contrary, that some of its original ones were de- 
ficient, whicb^ Waving the particle ta be- identifi^ by its remaining 
causes, would exphiin the htstoiy of the change, which we should 
endeavour still further tt confirm by the synthetical process, viz. 
by that of adding to the changed substance the properties in which 
it differed from the original ones, with a view to restore its identity. 
. $ 0. To take another example, supposii^ it to have been ascer- 
tained that the particles composing the textures retain Iheir placo 
but for a time;, are, particles uosjSttled from their cohesion, and re- 
moved by the influence of vital properties^ constitutiug a function of 
the absorbents? How we aie enabled to reason upon this matter 
has been partly shewn in.ibe atticie on Growth; but a perfect ana- 
lysu would require, Ist^ ^at the constitution of the particles in 
their fixed state should be asoertatned; thus we should come at the 
knowfedge.of the precise pro(perties which held them in cohe»on. 
2nd, The properties by which* the particles ane identified in their de- 
composed state must be ascertained; thus, we should understand 
the precise properties which determined, or were the causes of the 
change;, unless, as is sometimes the case, the properties vanished in 
the act, or assumed another form, or anothercombination, having 
only a transitory r^btioQ, with 4be properties belonging to the or- 
ganic patricles ; in which case, the acting properties, or the cause of 
the separation of partides fr^m others with which they cohered, 
would not be discoverable lit the particles which would remaia 
identified by their own causes,. th< subjects of a causation which had 
passed away» and with whi€h;they are oo loi^r related. 3rd, Sup- 
posmg the precise^ properties concerned in the aggregation to be 
ascertainedy an investigation conducted upon the same principle 
would then be requir^ to deicide whether these were properties 
whicji bek^pged to absorbent v/^els, pr whether they were obtaiqed 
from any other source? If an affirmative of the former were opoa 
jnst ^oundf to be pronou|0ced» some ingenuity may afterwards be 
expended in settlutg thie Javr9 by which, the interchanges of processes 
are regulated,, betivei^n the fppstitution of the organic particles, the 
assimihitinig life with which they are in, alliance, the functional pro^. 
perties of the ab$orbe|^ts» their assimilating life, and their strocture. 
.§7' As, we. have no-s^ses^lpr this work, we must be content 
withftbe suggesticpui o^red witliji view to the attainment, at SQm» 
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future time, of a theory which shall not be altogether un- 
satisfactory, 

§ 8. Amoni^ the many real difficulties which impede our uq<» 
derstanding of the relations of thie absorbent system, physiologists 
have perplexed themselves chiefly about one, and that one of no 
great importance. How. it is asked, do these vessels propel their 
contents? It may be said, briefly, either by capilhiry attraction or 
by an operation dependent upon properties of life. With respect 
to the first, it cannot be asserted that it chains in no instance, 
though it appears probable that the laws of matter are in this 
cdse, as iu most other animal processes, superseded by the laws of 
life. There are no proofs of absorption by absorbent vessels after 
death: cysts, before turgid, may collapse; swellings containing 
Auids may appear to subside; but these changes may be attributed 
in patt to the difference of position in which such swellings are 
examined before and after death, and in- part to that generat 
flaoeidity which ensues from the want of distention by the circular' 
tioii of the blood. Without entering intd a full dtscuis^iOW of 
lessei" ciitfumatonces, it is sufiicienfto remark the most important 
ifoct which has relation to^ this subject, viz. that lacteal absorption 
bas never been observed to proceed after death, although the lac^ 
teal system of animals have been examined at times when the 
intestines have abounded with chyle. If absorption were cs^illary 
or meokanical, as fluids exist in the intestines after death up to' 
the period of their decomposition, so an untemittin^ absorptiott 
up to this period should take place; and lacteal fluid should in- 
variably be found mixed with the blood of the rieht side of the 
heart and its contiguous veins. As such is not the f^ct, we ai^' 
compelled to acknowledge the dependence also of this process of 
absorption, upon the agency of properties of life. ' ' * 

§ 9^ With respect to the manil^ in which an absorbent propels 
its contents, other theories have been proposed ; they are none of 
them worth consideration : and, to add to their numbiefr another of 
about the same value. It may be suggested that the contents of an 
absorbent are. propelled by a vk a terg;o, and that the origin of 
this force is not in the heart, as in the case of the circulation of the* 
blood,, but in the absorbent orifices; that is, fluids, &c. are in* 
ceasantly drawn into the months of the absorbent vessels bv tire 
aflinity which the life- of these spheres has with certain particles: 
that the vital properties perform this function in connection with 
their assimilation, and hence these properties have relation with 
9U0€emve quantitkt of the fluids they affect; which process at the" 
absorbent orifices being unremitting, gives rise to a circulation hr 
the tubes by a vis a tergo. • '. 

4 1<^*'^' process which has been mentioned in the article on* 
Growth bay be here again adverted to. If a portion of nerve is 
removed, the intervening substance by which the interspace is 
filled up gives place to the progressive |;rowth of the nerve. It 
nay here he said m^rely^ that absorption is subservient, under cer« 
tain circumstances, to the laws of growth. 
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CHAP. VlL—SeereHaif. 



$ 1. THE secreted fluids are fenerally produced from 
arterial blood: there is ooe, the biliary, which is said to be formed 
firom venous blood. Again, secretions are the products of gUnds^ 
and of seeeimng extremities and of snrfaees ; and tbey are natural 
or the result oC disease. 

i 2. It seemt proper first to decide from whai blood the s^crcn 
tioBs are produced I If it is settled that seceniing extremities of 
arteries are in general givf n o^ before those tubuli communicating 
with the Teins; it may be inferredj on grounds of analogy, that 
lecreti^^ns in general (beii^ formed by secerning. extremities) are 
chained from arterial blood, because they are produc;^ from 
vessels, the fl|iid of which has not yet acquired the character of 
Tenotts Mood. Thus far we are furnished with i^ argument of 
iMU^Offy> if the grounds of the analogy have been sufficiently ascer* 
taineoT I am, however^ acquainted with no certain proof that the 
•eceming s;^stem of a gland is given off before the terminations 
of the artrries in yeins, 

i 8. It seems probi^Ue (and yet the foundation for the inference 
i# in some respects questioniible) that secretion i^ general takes 
phice from arterial blood. The results of injections, which are 
lM9<Hrn to&vonr the conclusion to some extent, alooe can prove it ; 
biit of these I am not satisfactorily informed. All the other pro- 
cesses of the living state appear to require the presence of oxy« 
penated Uopd; and upon thisgeneraLfactwe may, nothing appear- 
IOC to the contrary, infer th^t the relations engaged in secretion, 
which is an animal process, acknowledge the same law. 

§ 4. It cannot be determioed whether the secretiim of a' gland 
is produced from arterial or venous blood, by a ligature upon the 
communicating trunks. If, for example^ the renal artery, were tied» 
^he secretion of urine miffbt be suspended merely because the part 
is no longer supplied with blood ot any kind ; and if the vein were 
tied, the ligpituce would be upon the truuk, while, if there were any 
irenous branches which gf|ve off sec^miuf extremities, less thao 
themselves, they n^ust, as may be witnessed by observ^on, be 
those which are contiguous %o the venous origins. 

i 5. That, however the sf cietions take place from tubes which 
are given off previous to the terminations in veins, it seems war^ 
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hwiable to conc^ildeifrdiii Ihls iiicV in iwMil ion to* tbe gedenl 
analogy before spoken of» vis. that the cir^mlattion io all the per4 
ceptible ramifieatioiit »i veins teiid« tovmrda their trunks* uriiile 
tke reverse to|>pena. with tkearteiiea^ . 

4 6. One exception to this remark occun la tlw inataace of Um 
▼ena port»: and bAt»i agneaaUy witl^ the «»cqKioo» an office of 
accretion has been i«rferre<f|, though how juatly is indeed* .withottt 
the aid of a strong^case in p^int* mere^ irom « prMi reasoning* 
extreaiely dnbioiis^ Tbe brancbft of the Tcna portas* inrtea4 
of c^leetiagtawavfba trunk ftoni.moinla beginnings*.^ is usual* 
are distributed from a trunk* and ^are' rabiiilelj divided in tba 
atmcfurie of a glandnlar viacua. Unhsia.lhis earoeptioa to the 
ordinary arrangement be admitled'Oa a leatimoi^* I amaonuainted 
with no ^tbe^proof that bile is seoretad front venous Uood. 

§ 7* Moral reasoning oo«DhytieaLMibjeet$if aonlotinias abtuvAy 
prppoaed* where thrift is a defiotencgr nf other pcooA. in this wn.^ 
we nii|hl be aaked^ why tbonU iso niiasnal a diatrybitftiia of a inte 
occur in tbe}liver* unless iidt sobc^rvient lo thepecnliar funelioil 
of tbedrgan, totheseioretioii^f bUel Why^in tbe way of pafid^ 
lei it may be asked» di(|.OfMi make. i|miI^ with any lirera at iaHL 
•eeinf Ihiit as ho is ooHiipoQ^nl hcumighi hnfo made thim ctfM^y 
well without themt r In the latter, casc^ it will be lepliod* it was 
God'a Witt thi^t me^ »bou|d ba^a liveiEs i ^nd i« 4ha: jibrmir it mnal 
be answertd^ mature bUA'detoiminod^tbat tbeidislribution of the 
xren. port should be diftfeol from Ibat of the* otberveinst if w* 
would know ufhsi mi if im9W!eiKd>y this p<sailiarity* it is^a^t Ib^ 
mere confession of n pHuUmijf that inU inform us* bnf ma 
must trace H by an aippropi^ateinquky; 

§ a If mercury would fmsfl^/fom tba tnink of the ^en. prnet 
into^ tbe secemiiig stvucturetof tbe liven andimally make Its «9cmo 
tbrougbtbe»galMiiols» the avid«nca'o£ siieb aitontinbity of .(am 
woukl indrc^ be^deraUy ooncbisivo^on the qnaslionrami*JDt 
further satisfiictifHi* the eaparfment arigbube repeated mp tim 
hepatic artery : bnt us siuieb atproo( aitbougteperfbetlyipnmtioabla* 
has not to my knowMfie hpm btlained^ (shiM dhha tbe inattcr tt» 
r^st with these sjngge^tipni* stnti^g Ibo Argument npori theae peants 
thus: there is reason to Mieye on certain gioandih purtly of pe«« 
ceptible |)henoifiena and^parftly of nnak^^ that -tte^se^ketiolis in ' 
general are formed from arterial blood;. Ihere* is however one 
instance conjectured* oi| weak ojr questionable; groundi| of a secra- 
tion produced from venous Uood; thus andieatiag' that seerstioii 
might be produced from either* 1^ a coamspondiilg ttodiiclition 
of the powers engaged in tbe proetsSk, r 

5 9. In pgreement wifh . the.agenmea eonoemad ill tbe pfaeoi^ 
mep» pf amim^ bodies* tbreci modes ,cif the process of secretion 
might /^Wggfssteds 1st* tbiil it is « mechanical operatien 9 8wt 
that^:w a^ymicaliPne; 8ltl^ thai it is one governed or pap- 
/(9roi^>y^b,e<firo|ierties ofliA.i.TJiese modes respectively (each 
b^Tlog b^4 U^ ^vQcultes) Htityuiie'hriafly considered. 
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'•« h to. l«iTlNit 8«crMioii b not i mecbMieal ^rsceM is pi-oted 
by theM fbcts : Ist^ Hiat iIm stroctore of tbe secreting organs n^ 
matnt after death; aad if a4Niit of tbe Mood were separable by this 
structure in tbe way of filtration, ibe injectloB of Mood Nito the 
siq^plyiog arteries of tbe organ should be followed by the separa- 
tion of that peculiar fluid, which is precisely fitted to transude 
thvough such a peculiar structure. A^nst the force of this arg«K 
; it might be objected, fiUrationy or mechanical secretion, sup^ 



poses a precise adaptation of certain paroles to tubes of a certain 
area or figure, and thoae being leu after death with no other 
power to regulate their area except that of elasticity, a force cor- 
rectly inritating the natural one of the circulation may impel into 
these tobuli particles of a different order, thus substitutlngimetbef 
for the secretion of the living state. According to this ob^tio% 
a'depeodence of secretion upon properties of life is acknowledged ; 
but the dependence's thus supposed to be unon a Titai contract 
tility, whidi has too other effect than to regulate the capacity of 
tuboli. But the dbjection itself (founded indeed only upon a 
flossible fact) assumes ' that the component particles of difierent 
fluids are of different ^apes and siies; some flmds no doubt are 
capable of a more minute diTisibility by the operation ai the same 
ngents than others* We find that clear thin iaids wiU transnck 
M^miAhf timmgh aubetanees into which the thiAor viscid ones will 
KOt pass. Hente the variety of the divisibility ^{ fluids seems to 
lie that inore nnmerous particles of some cohere and make up 
larger molecules, while fower particles of others cohere and make 
up lessermolocoles; hence the separable masses of some are large, 
and those of others small ; the former fitted to permeate only lai^e 
^terslioes or tubuli ci large area, and the latter capable of per- 
meating those of a smaller siie. It is hence obvioos tiiat tbe tubes 
vfWch are large enough to admit (or secrete) fluids composed of 
the largest molecules, must at least admit at the same time, those 
composed of the smallest ones, both existing in one common source. 
Hence urine or sweat should run abundantly through' the tubuli 
testis, which admit the most viscid secretion; and all the mucous 
and synovial membranes should pour out milk, bile, urine, lymplr, 
water, or blood itself rather than, or at least mixed with,*^ those 
thick, infiltrable juices which they are found to produ<£. Such; 
however, is not the fact; and secretion in tbjs view, as itdoesr also 
in many others, appears to be governed by laws very different 
from those of the mechanical process just considered. 

'§11. That secretions are tiot produoed, or elected, or sepa^ 
rated from the blood by chymieal affinity appears satisfaotorHy 
proved by the focts before insisted upon, viz. that these secretions 
do not continue after death, &c. If it should bf urged, inobjeei- 
tion to this pisoof, that we do not know.but tl^e f^hymitafpl-opie/- 
Jw may undergo a change at the tihie; of death; I ash What are 
.those properties I The chymieal propertied of: ^tibdtane^ Wtnaiii 
^ long ^s the substance^ to wbidi th«y belong, ^S #h#cb* the; 
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h«tp hV form, suffler no decompositioth. ' If it b^ Urged fttftter, al^ 
though the materials (blood and the structures, or rather the latter* 
as tl^ former "may be supplied, recent, by art) suffer m> immediate 
6t sensible decomposition, their latent chymical pf operties may 
nevertheless suffer a change, to which tbe suppression of the pro4> 
cesses of secretion asigbt be imputed. But this eiflision will 
scarcely be admitted unlets it be affimied that idl^ropc^'ties which 
are not mecbanicat are chyinical ; which would leave us still to 
hiqufre into the lawaof life, only under another title, as/'' of tlib 
ohymical properties ^ which are different from all other chymical 
properties, attd never met with in the laboratory,*' &c. • For the 
present, howeveiV' it is convenient and methodical to desigmite 
these unknown properties by a term expressive of the limitation 
with which they exist, and we have chosen to consider them, 

§ 12. 3. As anknal properties, or properties of life, which suffer 
the conversion fM>m the living to the dead state; in which latter, 
they are no longer capable of producing the secretions, which are 
to foe redtoned only among the phenomena of the former. * 

§ 13. If then secretion in general is found to depend upon an 
assemblage of properties peculiar to the living state, the first 
question on which we are desirous to be informed Is, what are 
those properties! The answer is, they are not objects ci the 
senses, nor can we even witness their operations; we can infev 
their existence from results, and we may trace some of their laws 
by analogy ; but we cannot designate them respectively by appelkr 
lions: or if in some instances, as in those of the poM^ers of coa*> 
traction, we do this, >our appellations are founded ctaljr upon some 
point of analogy with other more fataiiltar agents; while their real 
nature, their constitution, their alliances; their relations, are 
siearcely in the slightest degree indicated by such terms. We will 
not then pretend to give names to the properties of life engagedi 
in the process of secretion ; but die prbperties, as a eommencenient 
of their investigation, might be inquired into according to' thoflda 
elates of animal properties before suggested, as whether they are 
of the assimilating, of the regular dependent, or 'ot the bo; 
casiooal kind? • 

§ I4.> In jdeetdrng upon these alt^aatives;* the choic^'appiean 
to lie between the two ^fornier^-;iiatttral secretion 4ieing,a» we bave 
l^ason to fcuppose; unreniittingi we bmnot attiibote tlielbncliotf 
to properties obtained frodto^ another tpbervji>y t^ebperatictn of ai^ 
occasional cause.'- ■. ' ^'"^t«;.-^c.f -■■".' ....-t*- ')u /^y'lv ■ .: -. M .vr* 
' § 15. Bat although th^ ma titraV'imrepnittbig aeeretiont ca^MeA 
be attributed to those vital propevtie^ which we have cododereil 
as occasional^ yet'^ven tbese are liable lobemocBficfd b^comiiani^ 
^cation of pW^^erties from a distaiit seat which is primainly iffeqted^ 
Thus, the passions infln^ce^n well inowki instances^he fanetioiui 
<tf the oifmis>^^eofet9Ni t '■ the^ ^nt impreasibp is upon the «fmiie^ 
Ufeui^tuponflhe brain^ and thence 4lmi effect piy be propa^ted 
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to tbt kMii^s, i«atas/ )5it>stale, »&c» The aaturfd ^ecretroiM wttnf 
be tiili»ificcledby properties of theockuishmal ktinl; aad by simf- 
kf oocuioMi tssiises secr^tjons nighC be produced, de, navo^t ng 
•xeaiplifie<| in somOi forms iof.diieate, a» ilvbea the fore arm sup* 
purmtet from mil' ii^iiry oft fiBgier,^Q. 

^ 164 There: is tkb olber njode* of dtBttngniahiDg whetbev 
AiiuitkMml prap^rtie^ te|;iilail)r.opfeittiiig,.Anbere altogetbtr witb 
the organic or al-ebabttuilly derl?ed.iirom another seat^ Ihan: that 
diviMn 'before propdaed- as' a.^telt.* ,We ooooioiiljr regard the 
iienret as cotrstil^ng the laedtilni of :intert»ur9e of the tital pro* 
pertiei iofdiffeftot' seats: Wis possiess/a few* fools lirbiqb indicate 
m the ot'gailic'systeii that the nerves aieilhe n^ediiim of this in- 
tercourse: iii the anhnal system these fliotiare;morenum<irous and 
less eqiritocfth Accoidinglyy an ' exaitiination instituted to dis- 
criminate between iKe assimilating ai^d the regular dependent 
forms of life .would be directed according to the analogy furnished 
by thes^ foots. 

§ 17. If then the inquiry was oonoeming the ftinction of the 
kidneys, 4e shOuM <thais' be led to make a division of the renal 
plexus/ or bf the ctintiguoMB trunks, from which this plexus is 
rormed. ' Sup(>osing' H possible to complete this oil(ject in a satis- 
foctbry manner;' eithea^ Ist, the secretion irf Urine would proceed; 
or» dnld, it would ctiase. /The unconnected inference from thje first 
would 1^; that the fenctioaal properties irf" the kidaeya aie iode* 
pendent oil fniother4M>uroe; from the second result^ tj^e inference 
would be that jthesie bropertiea^ are eommnnicated frodi a nervous 
centre. ^^ nrit innrtnce would, be liable to. this doubt, viz. that 
although'the brganlsipdepi^ndent of an;^ properties conMBunicated 
through the nervous tirunks, .yet ;d6es it not fiJlow but that pro*> 
]>ertie8 might be derived tfrom another sphere, by relations with 
the spirit residing In other,, ds the mixed, structures, which are 
abo'Goatiiraoos.r Tbnsrwe find In our experimeilts upon nerves^ 
that the division of Jtfae brachral ple^uif My |Mr0dtt<» a sloughing, 
perhaps* foikmi^d by suppuration of tie eatrepiit|es; in which case 
a dependtece is eahtbtted^iipon related |^|>ert4es, which are not 
furnished by a centre of nerves. This objection, though proper to 
qnaltff the idfereitce, is pes haps uot isnititled to ^[ny grcSSt yreight, 
any further tfafm^at it tndfcMesthe d09ign><^ additional inqmry; 
Thenforeiceiiohkthe second sesult^^vilb that the secretion ceased 
npon the^ div|siod of the n^ifves, is liable, only to Ws n^bjection; 
▼iz. that, from injury qf p^rts, the function might be destioyed^by 
SMidifiedtcdaNmmi^mted'tpsciKi^^taDdliat by im ipapjeded com- 
amnioation of habit ttd bnes^^nei^ssarjf to paoduce it, ..How, far 
tfiis latter dbhbt h. entitled tblcdnriaention. it has before been atr 
tempted t!6^ decide. Ini^ general wajh the ceiaatioii of m oflic^ in 
the Seat of the inferior disiriiiltion tn a tterve So cOi^eqiieiic^ of n 
dtvisioQof its trunks has b^ admittiedtoproveadq^eQdeiiQ^ as 
Op properties derived from a souiCe; but if the jieirve u deepj^y 
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seftldii .awl it^'dimiob »b^tly^iaocolllplislldl without tt^li ei^- 
tiAiieous injury^ -some sorsbioionii may i^rise on the ti^ath''^ the 
atnakigy upon which the infeteoc^ il^rounekd. 'r , r. ^ 
*• § 18. We pix)f«^si|ol'td^(>e«ide^oiiintin<^6wfaffclriib'l^^^ 
<loailfii); on such We^ state ttternsiiresi triHeh' in -the pt^nt c^' 
a»e» >l8^ that se<fefefM»il9 Ih^eralrar^'ptoiltfcedU^ iipiiityal pro- 
perlier which live hy aft^nrilatiotf $b thl^ ^ii'gaiid of secretin' rot; 
gndi that the seereitng Aihotvott l»f (ditang^is^ kided hy prdperti^s 
derived from another sean'4^' drd^u that partie«iMr''^k^ni]pMs 6t 
.both these modes o<3ca>^atttbi%^these^8trnGt|ir^ wbUdl perform 
'afficctof*»ecritiott.«'i''-' ^ »..'•?;.• '- . : ,:' - ;h '•^" -■ ^ --- 
h; § 1^4 'Notwithstanding a^ hiciohanidalf ke^fretioo* or^filthition of 
flmd^ throiij^h tubulr oy pores hs^ beeti';rejected, it is neccfssary 
thiitan adaptation BhojiM subsist ia diis -inspect.' There^are also 
ios^Hhees M'Whi€ji^6retidn appeats to be supeics^ed by a mere' 
bydt^nlie process, asl«^n blooti itseifis forkd t^ongh exhaknts^ 
aift ifi die ierou^ m^etilbma^^^^ rescdts fVom, or at 

laast sikjce^ds att1ii«l%fl^d Htnpittt^ of th<$ citkmtation. ;We find 
this effedt to-takti plao'd ib'{^(M»ift>nia, Id kift^^^ dnd efifa*^ 

sioR cf blood by tran^dation-ls^ an o^turreikce whfch is said to fake 
place not uiifreqtieBtly in thte brain. ^ ^ 

§20* Seeing Ibeti' that this hydraulio'pro^^^ occurs some- 
tines, we are led to ^li ^Mder cOfiSidWatioli of the laws by wHich 
in general specific sect^tioni are fonncfd* and filtrations prevented. 
iHere we must Vemt in p^rt to k^tatetiaent of ^ii'cumstances 
alMadyatl^d.— -'' '' "'' '\r.. .. ..rf.'t ; 

' §^1J The tubuli of seoeming struotu^eS^ which admit without 
impediment the inOst viscid fiuids, should, according, to their 
mechanical constl^nction, adflsit still more- read Hy the most subtile. 
Yet we find that ihcse viscid secretions are even unmixed with the 
thinner ones. fUenCe ftisn^c^ssai^ to infer '^at the hydraulic 
laws are 'Superseded. ' .. / * 

* i22. If^a ftttid which is capraUe of passing freely through 
lubuli Is forcibly impelled against them (as' With the ittapetus of 
the chrculation} and ddes not enter them, a^ if at th^ same timef 
thesOtbbuU admitaierosser fluids ii is necesSary to iitfer that they 
admit tbe grosser fluid, by some agency of attraction^ or affinity 
wbicbis n^^e ^diekt than the force with which the thinner fluids 
are impelled againsf iheir bnfit^s. In this ti^tf^^ becointng filled 
With Ae viicid, the more subtile fluids ai'e.excluddd. 
': § 2^ Thtsjiower of affinity or attra<^i6n We need scarcely in- 
ftti^ after. It is hot exertM after deaih : it is peculiar to, we 
AMiV s^ without assuming too inuch, it is dependent ^pon, that 
which distinguishes ihe'livitig ftom th<< dead structure; it is de« 
pendenit upon th^ living spirit. With what pibperties or sub« 
standes,.(MflNrith what/etass of properii^s or sabstaiices, then exist- 
ing in the blood, is this living spirit relati^dT 

S 24«'InanSwe# tothis^n^stion, it itaUst be remarked, the pro- 
ducts of the seicretinflfanctiCQ atb Ahi^ to consist of cbymical 
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Sttbstsuiciesw ll U lieac« t« be infened thai the vital |Nroperties, 
goveixuog the processes of secretion^ are related with chymkal 
ones existing in the blood* « On this relation it is only further to 
be observed, that we know not whether vital fM^operties are directly 
relatedwitb suoh chyiMeal subataiik^sa cofistituting the «^ereCkHis 
as are displayed in our Analysis* or. whether oth<;r8, not known aa 
cbym^cal properties, but in. allianoe wilb the materiab of the 
secretions, furnish the medium of a^relatian between the latter and 
the fuiictibnal. properties of the. strueture. 

§26. Put that prj^erties, .pot,. known as chymical, are- in 
alliance with those chymical substances exhibited by analysis m* 
the secretions, appears to be propable of them in general,. from 
this fact, that the products of secretion ctinnot be imitated' 
syntheticaUy; pr the result of a synthetical process, or putting) to>-' 
gether of fuch constitueats as are decomposed chymically, wiUnot 
agree with the natural secretions in their charac.ter and relationsi^ 
This is true generally; and in some particular examples the latent, 
or those properties not known to be chymical* ^are the most ess^en*^ 
tial, as in the bilious, and more es^pecially the seminal secretions. - 

§ 26. Hence thep, of secretion in peneial it may be said, 1. the 
materials of the secretions are combined in arjTerial blood, so as; 
to be neither distingnished by the senses in this fluid, nor in gene- 
ral to be separated from it by any known means of art; 2. the; 
secretions are separable from the blood by the agency of vital pro- 
perties; 3. vital properties withdraw the chemical constituents 0f 
the secretions from their state of combination in blood by a .rela* 
tion of affinity or of attraction, subsisting either directly between 
the vital properties of the secretory organ and the chymical con* 
stituents, or bv a relation of affinity between the former and latent 
properties, perhaps vital Qnes» in alliaoice with the chymical. In 
the former case, the chymical constituents of the secretions are 
separated by a direct relation with the functional properties ; la 
the latter case, the relation between these is piediate. A more 
complex mode (which is also a possible one) of the separation of 
the secretions from the blood is, that vital properties^ of > the 
secemiqg organ pass into the blood and decompose (by relations, 
with its constituents, latent or sensible) the fluids which ate. 
secreted. This mode supposes two acts of causation, wliicby 
without additional evidence^ it is unphilosophical to assume, when 
the end might be accomplished by one. It supposes that one: set^ 
of properties pass into the blood for the purpose of decomposing 
the secretion, and that the affinity before mentioned then operates 
to determine the course of the separated fluid through the, 
secreting tubuli. As, however, positive evMence has been cited 
, of the relation of affiqity, it. may be perhaps best to, adopt this^ 
without supposing additional possible modes, concerning which,- 
if they are admitted, many alternatives might be proposed. 4. The. 
vital properties producing the secretioqs combine with the secre- 
tions« and exist in these ftijykiM in the condition of if^ormal Wfm 
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5*, The secretions «re identified li^ the properties derived or sepa* : 
rated from bloody and h^r those of secreting organs, which combine 
with, in order to act upon, to separate, to modify them, and finally 
to extend their relations. The vital prq)erties themselves of the 
secreting organs have also a history: we have been content to state 
that the efficient ones belong either to the assimikting or the regu- 
lar dependent life. Such is the history of secretion furnished by 
close analogies with our experience. 

§ 27* The minuter mode of inquiry into these processes lyould 
require that, being informed of the general law» of the properties 
which yet remain to be decided upon, we should then specify the 
properties themselves; as. What are the properties which hold the 
affinity with secretions contained in the blood? or, what properties 
combine with these materials in blood 1 what prc^rties are so re- 
lated with, as to separate the secretions from their alliances? what 
pri^rties combine with the secretions and help 4o constitute them, 
and remaining perhaps latent, multiply their relations? what proper* 
ties are furnished by the organ, and what from a distant sphere,! 
with many other questions which it wil( be time enough to propose 
when our chances of settling tbem are improved ; at present I fear 
we require additional senses for this work. 

. § 28. The objects to which inquiry might be applied with this 
view are, secreting surfaces, apd glands. The first comprehend the 
wucoos, the serous, and the sydovii^l, membranes, and the surfaces 
produced by wounds or ulceration ; the second, the cutaneous^ the 
s^|tvary, the mucous, the biliary, the pancreatic, tl^e uriniferous, and 
t^ seminal glands. Some of these glands concur with the mem- 
branes, as the mucous ones of the iutestines, and the salivary of the 
mouth and fauces: perhaps the instances of glandular structure 
are not to be accurately enumerated ,qr distiiiguishejd. The last-^ 
mentioned or seminal glands may be taken as an example, and the 
processes, in agreement with the general view, described tbus)^ or in 
the following order : 

1. Secreting tubuli, communicating with arterial blood. 

2. Properties of life, belonging tp, or conjoined with, the struc- 
ture 0|f these tubuli, related with a part of the constituents o>f 
arterial blood. 

3. History of these properties: they live by assimilation in the 
glands where their action is exerted; or they are communicated 
from other achats. • 

, .4.. Effect of these properties, related with a part of Ithe consti- 
tuents of blood, to produce the seminal secretion. 
. . ^. The seminal secretion consists either wholly of the substances 
and, properties which before existed in other combination in |he 
b)ood;.or, 2nd, it is made by the combination of the properties of 
the glandular structure with blood, or with a portion of its consti- 
tuents. The alternatives diflferently Stated are. Is the secretion 
witlidrawn by an agent which doet not combine with ft ; or, changing 
its form, only adds to its propertietf i^htch are not exhitiited in any 
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fstore rebtioat ar, if tte fteictioD ideadM^ lad tkpecrinr pro- 
pertief wlndi distiBguki it c mfeu cd, by the wrioii of IImm Thai 
ones helempmg to tbe ftractBie, with the l«id obteined fron blood t 
The hrtter appent prohible oo the foHovrmg groonds: 

Istt If the fccretioD is separated by afiritj, bj the Tital proper- 
ties of the stractnrey it is eoosoiiaot with tiie known kws of sJioHy, 
that these p roper ti es sIkhM combiBe with die sobstaoce which th^ 
so ht affect as to be capable of detaching it ftom another state of 
conbinatioo. Tfans hr that the secretiMi is IbraMd by a conttit»- 
tioB to which the vital p roper ti es of th6 stroctme coBtribote, is 
strongly indicated, if not prored. 

^d» The secretioB is foond to p es iess proper ti es, which nay 
be dereloped into a simflitBde of those of the animal in which it ia 
prodnced* Henc% if those precise rital properties which are after- 
wards exhibited by the secretion, are not those which before existed 
ia the stmctores, aifd are confnred on the secretion; at least, pro» 
perties agreeing with those diflhsed ones of tbe animal in which the 
secretion t^es place, nrast belong to the glandnlar stractnre, and 
must then operate by a causation more complex than we have 
hitherto supposed; din, at least, is to be inferred frcm the ^ct that 
the constitutional peculiarities of Tarious seats are transmitted to 
the ofispriog, he* Upon the ground then of these considerations,, 
which are indeed desenring of some reKanee, and to airoid tbe don- 
fasion of still greater snbtitles, we may thas conliane die enaaaera- 
tion of processes, 

6. Vital properties of die glandiilar stmctorr combine with the 
gross fluid secretion produced from blood, and constitute its tatent 
Vital properties, the history of which has been suAcieatly cHscussed 
in our first chapters, 

7. As in the other instances of secretion there is reason to be- 
lie?e the governing properties are ito part obtained firom some other 
seat, so in this it has been inferred in the chapters Muded to, and 
tested principally on the fact that this secretion contains all the jho- 
perties of tbe animal, or those combinations capable of producing 
all the textures, and of displayrog all tbe phenomena of Bfe: so» in 
agreement with preceding views, and principally on the strength of 
thb fact it is concluded, that the ftinetionid spirit of die testes b 
formed by a participation of that exbting in every sphere. Whether 
the nerves are the medium of this commuuication, I neither know 
nor care. Some may^ in this case use Ae word sympathy; be it so^ 
sympathy lis a causation among these properties which I have been 
taking some pains to trace* 

8. The secretion contains the properties cotiferred by the struc- 
ture, and those withdrawn from blood ; it is that which it is made by 
these two; they are related, they modify each other, and fiial pur* 
poses are accomplished by t^em in additional stages of causidon. 
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CHAP. vm. 



Rdationi (if tht Orgatde L^ in the fkrvouB Stfitem. 



^ iv LIFE, or the orgimie spirit In the netvons qrstien, 
«imt«iiis its oif n idcHtity» or MthiilhiteB itself horn hlood, hi tite 
Mine nHiiider «• in ^e other tfttvctnl^s. But the properties of life 
ki tMs system oppeer t6 hate on mtercoorse so rspid, so freouebt, so 
Importaiit in k9 results, so subtile, lo mysterious, so difllcult of in- 
¥e9ti||Stion, that this system on thte aceountsi desehws ratter to be 
|iirtieu|nrited than some others. 

§ ft. The assimilating life in the nerrotts sysfeiti ts that whieti 
belongs to the seat, to every seat In whieh life is maintained. This b 
to he inferred on the gronnd before sIMed, that properties whieh 
itlahitain tbemseh«B by assintihition depend onl^, ist, on theh- o#ii 
existence, and, find, upon a supply of that itiatenal fhrni i^ich their 
•idstenee Is lenewed. H enee the assimilating life of th^ nenres Is 
%vefy Wheie independeht df the other parts of the system; at feast k 
lias no diteti dependence; theindhreet wHI be hereafter spoken ibt*. 

$ 8. Snch h eonddSion is fnmiglked ii pHiHn «hd we ^tind !l tb 
ngree with faets to a considerable etteni, The nerv^ fki the 
«f gana of the ai^f mal l^netions, or those Of senfce and motion : a ^- 
pendeefoe is obvkms, hi the exeiti«6 off these ftinetibhs, upbn their 
ventres, as the brahi, spinU miaT^ow^ &e.; abeohffdfgtjr, ure Su^thit 
4f the mrv e s of a votcmtaty tm^h ar^ divid^d^ that muscfe oo Ictfig^r 
obtains those pi^eperties which are dettted from th^ centre of Hs 
nehres, sAd which enable ft to perfortti voluntary motion t the fecn^ 
<of sensation is also suspended or destroyed in the inferior dlstributm 
of the divided nerves, M6t so with the drganic d^imiMing lifi: 
the terms of the maintenance of this ate hot - Violated, its organic 
spirit survives the divisioti 6f the nerves <!fetributed In its seat, it 
is supplied with bk>od, smd it ptese^ves Its id^tfty, maintaining tife 
cohesion of the strtMore^ and exhibitmg its tisithl characteristic. 

§ 4. Thu s fer th^ distinction ami the i^(fependence of the assioA- 
lating life of tmvf^ h ^hM to ^&kt ^periehce. But we are called 
wpon, iti irrder tO'^tt^iM'drtoiVeef ^ut'^W ofthisstoe hidepen- 
dence> t^ cusbskMrMfitfsti of the'fbila#ihg ImM; If ^ ^inattbnerve 
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d0te to tiK fpiae fwtaiB a certn iojarf, tibe oi^gnie life Will cease 
ia the fpioal samnr smI in Ibe bnuB, mm! cooteqaentlj eUewbere: 
if tbe ^nal tttarrow be difided is tbe aiddie, tiie parts below will 
be paralyzed; they will for a tone maifaia tbeir orgaiiic life, bot 
fioadlj this will cease, as well as the orsasic life in seats more im- 
mediately coDDected with the superior half of the spinal marrow, 
and with the brain: if the brno be iajored in its basis, the life of 
the spinal marrow will eeasc^ and that of the other parts will die ; 
if the brain be injured in its superior parts, its entire fractions will 
be impaired, and finally its life, as well as that oi the spinal marrow, 
will probably cease front the same cause. These are the descriptions 
of facts, which reqnbe to be a little further jmalyzed* 

^ ^ 6. If the m^nlla spinalis be divided about tbe middle of Ibe 
dorsal vertebrae, death Is not the imaediale consequence; the or- 
ganic assimilatiiig life is preserved for a tine in the nervous structure 
both above and below, but4he general extinction of this principle 
at no great distance of time will succeed thir injury.' From the fact 
that the assimilating lifeps maintained for a tiaK in this syslcnn both 
above aiid below the place of division, we are disposed to infer the 
jndependence of the inferior (w the superior parfe^ and vice versa. 
JFrom the feet that death does succeed to such a division oi the 
spinal marrow, thoiygh ap int^rral as we have reason to think in some 
animab of several hours mipht elapse before this event takes place ; 
ftom this latter feet two inferences are suggested, between which it 
xemains for us to choose,. 1st, that the assimilating 1^ ceases from 
privation of properties which are necessary to constitute its ideirtity ; 
or, 2nd, that it ceases wk conscquenee of disimrhed relations, as by 
fortign properties, or a preternatural condition of local properties^ 
.which have a preternatural relatfOBffith those in another sphere; the 
jresult of the communicatiQl) of such properties is the extinction of 
the assimihiting life ip i\^ sphere to which they pre imparted. To 
decide npon these inferences, will require hut n short discussion. 

( 6. 1. Tliat the assi mi la t i n g life does not cease either in the 
superior or Ji^fefior parts of this system by prAwlfea of properties, 
or by interruptioo of those which we have called the regular de- 
pendent, is indicated fprcibly by the fact, that the life of tbe parts 
in question is maintained for many hours afler their communicatiqn 
is intercepted; and the same cooipliisioq is still more satisfactorily 
proved b^ tbe general fi|ct before cited* that assimilatiog properties 
must be mdepmient of every distant sphere. Hence the rfjeelion 
of this alternative gives room fo admit the other, viz. 

§ 7. 2. That if the assinplfiting life ceases in any part above the 
place of division of the spinal marrow, the properties directly con- 
cerned in its extinction can be those only which are foreign; or, to 
describe the change more particuhirly, the vitf 1 properties interested 
in the injury assume in consequence (as does the vascularity of the 
structure also) a preterm^turpl st^le, and the pi:opcrties composing 
tbispreternaUiral8tate,lii^ve a relation with dist^qt opes wbiph dq^ 
not belopg tp the condition pf bffUl^; the n^l^M \lm x?lat^is 
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tht extinction of the asttinttating life in a distant seht by |>rd|j>^rties 
eoimnunicated.* iTbis inference granted, we have id trace stiH 
further the process by which according to this n^thod uinverial 
death eventually supervenes. 

§ 8. It has been insisted upon that the only conditions of the 
continuance of life in every ^t are the existence bf life, fitted for 
4is$(hnilation, and an adequate supf^y of perfectly formed blood. 
Hence, according to this view, we are again furnished with two 
'alternatives of tl^ mode h^ these instanced of universal deatbi lst> 
^he direct one, implying that foieign properties (or the pretermitural 
state above spoken of) are related, not merely with superior or in^ 
ferior parts of the nervous system to a triflmg extent, but with the 
whole body, producing through the medium of the nervoUs con- 
tinuities an unassimilating state of the d^sed principle, according 
to the process just described, as belonging to the ]Nirts above or 
below the place of the division of the spinal marrow: this is our 6rst 
niternaltve;? the^ 2nd is the indirect modev as when, in consequence 
>of ihef cessation of the aisimilafing life in one sphere, a functional 
one which depends upon it ceases ; which functional Hfe is related 
withr the diffused ^irit by its offices, in respect to the formation or 
the ctrounuton of ^le blood. 

§ d. 1. Tbatthe injui>y of the spinal marrow produces universd 
death byprOj^rtiescomnHinicated every where to the diffused spirit, 
or that' death is produced in the direct way, is an alternative oh 
' which we can che no proofs; Al #ie same time that this mode of 
death is animprobabl^ <onie appears from the following' cdntidera- 
trans: Isl, life ceases to aieisimilate in all the stmctares, with bnt 
few exec^iens, and itioseratlm^ equivocal at the same time ; and. 
If properties originaMg at the place of the injury should be allowed 
to possess a rehition by wh[ich the life of all the structures, might in 
the direct way l)e rendered extinct, the coarse of the propagation 
of Ibese^prc^rties (wMehv as b proved by the succession, is not 
Midden) tnust be through the nervous organs, and the .contiguous 
assimikiting life must snfler before that which is remote. Hence» 
altbottgh the rekuleii of the properties engaged in the ki}ury 
should be directly with the spirit in dutant seats, life in snch seats 
most otlierwise.etase,4M if no such relation were possible^ by the 
destruction of that existing in the spheres of the nervoos oigans, 
upon which functions depend wl^ch are necessary to the formation 
or the chrculation of the bloied. 

§ 10. 2. On our lind alternative, vix. that the diffused life is 
made by the injary we are considering to cease indirectly or through 
the medium of the blood; on this alternative it is proper only to 
veuMurlii that this mode of death amist happen from the extension of 

* It is possible, agreeably with the mocks of caasation, that tie new rela- 
tion may be such. i^ 1^ •destro^F tJie assunilatiog life of anoUicr seat, by with- 
drawing, propertied necessary to its identity.. Tliis, Ijowever, cannot be 
arrertauted, and ^1^ aditiif teo; itioi^s not prove fiie depeiidence of theaisiml- 
lalil|iKMef^«#at^ii|^flMtiifMOtli^. : 
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Ae <AcU ef tbe iqiM^ to CMrttgttMi pMto of tbe oerveut tgriltm, 
upon wUch the fonnatioa of the blood dependt, as to those parto 
•t leait which tie BfoesMiry to taechaoicd rei|NnUioii» 

i 11. To define then with greater pieeitioa our condutioM 
upon this mlMect^ 

1. The life whiob anipilat et in tbe nervous 8jsCeni» as in the 
iuied straetores, U every where independent of qiMrituai properties 
which life an distant «pheret» 

3. If the assiniilatinf life of oneephere is affected or destroyed 
b]F an iiynrjr or a cause which operates primarOjf upon the life of 
another seat* this hmpens by a new relation* conformably with a 
sew or foreign slate* which bis been p ro d n eed on the spirit by the 
operation of such cause or i^jury^ 

9» There are two wmf$ m which the pretemataral condition of 
a primary* UMij^iniueoce the swotidary seatof chaiige: oneisdirectt 
ns by conunnnication of foreign spiritual properties; the other k 
indirect* as by an influence on tbe fonnclion or emulation of the 
bk>od* with which tlieepiiit in every ipberehoUA a comnMMi relation 
^depeodewce* 

4» The assimiktiog life is always affiected in the direct mode 
by additional or preternatural propertiess the fanctioaal life waM^ 
be aflected or destroyed b^ fere^n properties conferred*, or by pri- 
vatioo of Mitural cooinmiioated ooes^ in eithtf of the- latter cases 
the ts scn t ial change is of the a es imtlatin g lifcw oponitattpbenelnena 
wltiauitely depend. To extend a little our ifhistration. 

S U. Atttbottty of one pert of the spinal aMorrow^ or aft byuly 
wfooepart.of tbe brain, nay be dbectly estended to that cerebral 
pMtion* the aisimihiting life of which fumidhqi the fancliooal pre- 
peitiee ofthediaphii^yn» and are tteeawaty 10 respiration; the Kfe 
4ji this portioo being ibas modified* respicataonoeases» and death is 
then ealendec^ in tbe naedinle way^lo parts which bava no rciatien 
with the prinmry eOat of the injury. This also in an ityury of an 
dxtreaNty^aiaAractoreoftbeleg^thelooilelateofvital propertsas 
isoRlended to those which govern the m»veflMnts.of tbe heart* tbe 
MlMtioBHof which in the enurw of « fe# hours are increased, perr 
Jbaps feem 70 lo IdO in a mhiule^ pvopcMies which govern tbe 
oeliber aod phenomena of the vessels of tbe bnun^ m%ht Arom tbe 
saaw e a len ii on of pretematoral influenca assume that slate wbkh 
oeu stitut es phrenitis. In short» feom the intssnbaaf^ of these two 
modes of afiection* the direct and .the aMdiate* finiHtiliw cfaioges 
and tehliolis may be vOrioosly oabibiled* and th^ femisb a faistoty 
bi ohttOst every eeat^whieb is to betlncedonlyby a specific infesti- 
gation* This matter might be panned oMNle mimiely: the tmlK 
which ebpsesin tbe succession of these phenomena is t point af 
important but of difficult explanation* it belongs however more pro* 
p^y to tbe sab^ of ^KseasOb 

§1B. It w^^d appear thiktaife inquiry into the plqrriok)^ 
gtvett^oi^ii 6f tbe neryous ^^t^iu cai^ scarcely be separately pur- 
sued* The complexity here biuted lit murtMOur iu tba investiga* 
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tion of fuMticNM. II rtnaiiii iSmt, ^ n^U of fonetioas ^Ii^Mld kt 
diaeraHiMiated: the rebUknM^ tke prcipartm of di&r<nt se^U mth 
et<;k other wUl prinifip«Ux Cfm^j;nt9kmA tJkftiv pi^^'ology, I tliMI 
take oaly ooe off two oj^awpkfl mth% nirw to i«4k»t« tbe objectt 
of if^yky% 

i 14. Tbe melhod by which wo come, ait the, knowledge, of thi 
seats of fuoctioBs of oerves in of the aoaljy tiott) kind^ We tak« m 
eff&ct, IB which we tospiect froiR av^kg^r tkf aflice» ofo^^iiei to be 
eoga^ped, asd we 4race aa Ihia ap wlcw l>e> lawe and procoNttf wbicli 
are exhibited in tboiattaiice qnder conil^eratioQ. Tkm, for esiasiptt^ 
let the effect be the Bsoveiaeiit: o< the lOMtkt of respiration: doe* 
tiie power which aaanati^ Iho mtiacles of respivatioii belong to their 
atrueturel Is it a piiopert j of thesr asainHlatiog life^ or is it depiefideill 
iipoii anolber seat): We find ibit it cc^wes iipo« the diYieioa of tbt 
l^rsiiic nerves; and as it is ass^ned. oo grooods belore c«pfse4 
thai division of a sthiol^re^is a lest of the <lepeAdeoee» ox the coUr 
tiorjr, OB properties wUcb ase propogaled oo^ by its cootimity, so 
in Ibis case we infer tet tboaetioii e^ the kooscles of vespjiiiljofi 
is a fimetion dependent upon the. centre of the pbr«aie nerves^ 

f 15. The inferenoe ihpa nttained is thai some properties* ne- 
cessary to the action of ibe diapbragas, are derived from the spina) 
marrow; tbe next step, bi oiir annlysia reqaires that wo shonU' 
tpedfy what these properties are. Beftno tbis quesfeAon can be 
answered we must have reduced the wbo^. of the properties eoi^ 
cemed in the eflbol to certain classes^ tlMt we migbt say, these are 
the properties inherent in tbe sIractiHie; ibese are Ibe piropertiee 
vekted with them, which, when united, identify tbe power of respir»> 
tion ; this. is. a stimnlns merely, or n property, wbicb is also conqnosi 
to externals, or to many sttbslaoces^ tUn property is given off from 
tbe assimikting lifii of such n seat; tbis is fonn^ by relation of 
the assimilatiBg liis of sncb n seal with that of a secondary 
smiroe; the»bitian of these pioperties is diieet{ of .those* mediate; 
these act by aibetmg the caliber of vessel^ or by aik operatioo upon 
the Mood; those, by modifying its lormatioa* Such definylions e» 
these we must hope to find aecucatdy applied to tbeir examples in 
tbe progress of research : tbe timo however, if e^er» is dislai^t. Wo 
caamit here pnrsoe to any extent Ibe true anaWtical' melbodw ao- 
cording to piinciples of causation^ so as. to specify of tbe properties 
identifying an effect; this change takes place by the addition, ^m 
by the abstmetion of sneb psoperties^ lenving tbe liflhet to be identi- 
fied by remahm^ eauses* 

§ 16. There appears^ it might be said, to be an inconristani^* or 
nl least some eonfasioo, in tbeeiodenoe which has in these views been 
nssigned to tbe experiment of dividipg the nervoas stmiftVNres. The 
inconsistency alluded to is this, if n function in tbe AM of the in* 
lienor distribution of n nerve eeeses upon a divbioft/of the trunk* i¥« 
infer tbe depeodonee of tbe function upon the conAre of tb^ oerve 
which supplies its seat. If the fuoolions and lifb. of tho superior 
imrts of the medulfai sphmtis ctwOf after n diviaieis of tW apinni 
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marrow at the furabar vertebra, we do oot froratliis ioataoce of 
division^ although followed^ as in the former case, by a juspensioo 
or cessation of certain phenomena, infer, ai in the former case, a 
relation of dependence. This objection requires a little exphination. 

§ 17. If the results of the division o^ a structure prove depen- 
dence in one instance, they must also be allowed to prove it in 
another, provided the circumstances of the stnicture furnish no 
exception, and provided also the results of the division are the same. 
These theaare the pohits to be ascertained in cases where th^ above 
distinction is attempted. The question only respects functions, the 
independence of the assimilating life being necessary. 

§ 18. In these cases, in which dependence is inferred from 
division of nerves, the function supposed to be dependent ceases 
immedidteli/ upon the prevention of ititercourse between the seat of 
the function and the source of its properties. The fumetum muH 
dlwaya cease as soon ue the nerve i$ intercepted^ beeauee the proper* 
ike communicated under a contimdty of the nerve cannot assi$niiate ; 
if they did, there would he an end of the dependence. Hence, when 
phenomena immediately succeed to division; wetaiiist in every case 
infer the dependence we are considering ; but if ui interval ^sif time 
elapses between the prevention of intercourse and the cessation of 
phenomena, than the analogy in thb essential circumstance Js de- 
stroyed; and, for the reason just stated, dcp^uknoe cannot bein* 
ferred. Thus, for example, 

§ 19. If the sciatic nerve of a rabbit be divided close to the 
spinal marrow, the animal, as I have found in the ei^perimen^ might 
become convulsed and die within 36 hours. We do not in thb case 
infer a dependence of the functions of the superior parts of the 
spinal marrow on properties obtained from the < inferior portions of 
the sciatic nerve, because these functions continue for a time, 
whereas in the case of dependence they would immedi^ely cease 
The functions of the spinal marrow are made to cease by a new 
relation, which' is opened between a disordered condition, of the 
nerve at the place of injury, and the functional properties of the 
superior parts of the system; just as it is rendered more than pro- 
bable by the same argument, the action of the heart is maintained 
by its assimilating life, continuing, after the diraion of its nerves, 
but is destroyed by a new relation which is opened with it by' cer- 
tain injuries of the spinal marrow. 

§ 20. When functions are made to cease, or life is destroyed by 
this disordered or foreign state of the properties engaged, it happens 
either directly or indirectly : directly, as in the example of the sciatic 
nerve just mentioned, that is, a new relation is opened between 
vital properties without being produced by disorder of the circula- 
tion; and indirectly, as when the life of that portion of the brain or 
spinal marrow which furnishes the power of the resfMratory muscles 
cnes, from fin injury inflicted upon the superior parts of the brain. 
^*hus a wound of the brain may for thirtv-six hours appear to pro- 
duce boC little derangementi at this period phreuitis may supervene* 
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•ad Ae dMtb bf the ioikpMNfoifl teictitat lal^ md^d U> Ibis 
eomlitioii df ttie UcMkl-iresMls. Wkdther life ieoiscis wboUy m thm 
toitance ftioni diionkr of tbtf ciroulalioB^ or vbeth«f t cbaogc wUch 
is dirtctly propagftled from the fdaoe of the wjnr/^ it parts otlK^> 
wise not relatcKd, oansearcdy be decided; at least, the ptedse aiiaffe 
of eaeh of these modes of impairing fmicti^ or destrojrisg Ufa 
eantlot be defined. By Ibess modes and their conipliiatioB, fuB<4iofii 
are modified or destroyed where the relation 4f regular dqiendes^ 
4oes not subsists 

§ 21. The ways in which the effects of causes are eiiieoded be^ 
yond-tfae primary seat of tUclr operation appear simple^ they are 
ndnced to two, the dinci md the nudiaii; but their coniplesity 
may be greatly increased. ^ As the direct swd the indirect m^hl be 
naixed, or tbe direct may have cohiplex relations, as when func^ns 
ceate: in a tlnid, by the relation which n primary, has wUfa t 
secondary teat; or a complication roigbt grow out of the relation! 
hef^een tbe direct and tbe tndbtct modes of tnfloende in different 
acnts; Ihehr eoffoexlon nmy be ^alenaive or partial, common oi* par» 
tionlar ; or otrtaining in somO deals and not in otbef s : tbcst varieties 
nil tend to modify ^enomeoa. Sncb a tissue of subordination and 
renngeiirycao bennraveHed only by specific inTeMigaCioii» i^hicb 
inust respecl some or <Mber of llie lUmleroBs eaampks in wbieh it ia 
displayed^ 

^ 29« It has been attenpted to 'establish drpekideace by injut^. 
this mode of exporimenttog^ hasi, \A some of our former pdiges, bfen 
tcgeeted) and Ihe gtounds 6i the njfiction are there stated. I have 
mslr furtber to reaaark vpcio this aobjcd, that when muscular molion 
is K>r a few minutes exhibited iu dependent seats, under the irtfiiction 
«f an in^ary which deatroya tlie sonme of tbeir properties, this hap- 
pens, not by an aMSKmUattoii of fnactaonad properties in the depend^ 
neat, but by a pic^ressive discarder of thdr source; tbe iojuiy of 
.whichy though speedily, is neit inuWediately fatal. T}iii», an animal 
-n^II use to9 a ^me tebetnfenfly the tokmtary nniscles, nCier bis head 
k cut <^ tbe reason is, tbat tbe npiml marrow is capaible of wjp- 
plyrng properties fat HMiseular motion^ n^l M^ is destroyed 
mediately, as in'&n casr, by tbe prevdntion of mpiration, oi^ an 
influence connected witb tbe blood. Tbis circiunsianee inciicatcss . 
Ibat the volnnteisy psrwers of tbe muscles supfrfidd by spinal nertes 
h not dependent upon tbe continuity of the spinal marrow witb tH^e 
krain; at the snanetiine it nrast be remarked, tbat a d^erenf oon*- 
elosion isindicaMd by Ibe pssalysis of tlK kwdr eatrennties, whldi 
ia known I* snected eortaininjvrisa of tbe n^diilfai spinnlia^ aboot 
tbe Kmibnf, or civtn fb« d<}psal^ s«ftebrsb We &id il iifreeable 
wilb bnr eip s akn ea in eHier rtspeels, tbat adieo prapdrties ef 
anotiott are nw loa(ftr cauiniWBkatod Id Hit mitfeles from a. trues or 
wseqpdiFocid^ SMret^ Ihe powiers of motios eeasQ bnoiedif^fy and 
entirely in the dependent seat ; just as a leg dropsp and is not coU" 
9uU€4m^^. mwmal tbat. m aailary plexua is diWded with one 
stroke of the'bistoury. . * . ,,,*,*.... 

MM 
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' §89« Thefdatioiisofpnpeitietofaerfesiiiejrlie kiqiimdiiilo 
mott grouads of analogy, and bj tbe mode of hivfstigalioo many 
traies repeated io every case in which a fimctioQ b displayed.* 
Thus it may be inquired after in tbe instances of sectetioo before 
f merited, and in tbe parts tff tbe nenroos system, with relation to 
eaeh other: this latter examination will refer principally to tbe 
brain and spinal marrow; and, with but few exceptions, and those 
nbaosl equivocal, will respect tbe animal and intellectnal pbeno* 
mena, ratber than those of the organic life, with which we are at 
present engaged. 

i 24. Can we then, it w91 be asked, de6ne in abstract no cri- 
terion by which the seats of dependent fiinctions might l»e assigned; 
and the functional dependent dbtinguished in every case from the 
aasimilatiog properties!^ No soch criterion exists: we may say 
those phenomena depend only upon the properties which assimihite 
in their seat, which phenomena take place merely as a result of 
the relation between blood and the living spirit of the seat. Thna 
much might be set down as an abstract, general criterion; but the 
investigation we have indicated must be applied in every instance 
before we can decide the question of dependence, &c. in tbe examplea 
In which this question might arise. Thus, it cannot be smd either 
that secretion is pioduced wholly by the assimilating life of its seat, 
or that secretion is a process dependent upon properties obtained 
from a distant sphere, because to the former assertion it would be 
replied, tbe secretion of gastric fluid ceases upon the division of the 
eighth pair of nerves; and to the latter it would be objected, that a 
wound will suppurate below the place of the divbion of an 
axillary plexus.- 

§ 25. After diKussing certain relations subsbting between the 
properties of the nervous system, the more difficult inquiry must be 
ft»gg^ted here, as on former occasions, concerning the identical 
nature of the properties engaged in these relations. Our causation 
teaches us that for every diversity of eflect a diflerent cause b to be 
assigned: this axiom is incontrovertible, and therefore the different 
phenomena of the nervous system are to be re^rred to so many 
different agencies. It has long been a favourite design with certain 
phyttoligists to evince the identity of eliectricity with the properties 
of the nerves; but the inferences deduced from the facts prove such 
physiologists to be but very indifferent reasoners. Electricity will 
produce muscular contraction, afber certain functions, cbaracteristic 
pf the living state, have ceased : so also will irritation of the muscles 
^f an amputated limb with a §ealpel excite their contraction. From 
these facts, there b as much reason to.pronounce Ufe to be a scalpel, 
«s electricity to be life. Electricity will excite powerful wtions of 
tbt muMles after death; other substances, perhaps mechanical onea» 
will excite weaker contractions; the former is therefore to be coo- 

* 11i<i functional lostAAdes liA? e C»rm#d tbeiubjecti of preceding pages, 
Imd nei4 not here to bf repeated. 
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,iUlfrtt*€ ffovierforstiBKitiis, th^ latter m itiomli ot ftirvriter kiwU 
C^ttln plieBottiena of the braochts of neitves, dependent tipM 
tbitr coitoexioii wkh their ceitres^^re said to be^ prodftciblef by 
ekttrieity, when Ibis connexkfo itf intef^pted ; at^ if a portion it 
B^rve'^fere* femov«4 and an etettrioal conductor substttoted^ ih€ 
^btttMnetm whtob otberufi^ oecnr^ during the integrity of the 
MfV^- may' be produced by ekctricfity. Tbis ekperioient it jott 
m dMMluitve as fermer ones; for if ^kctrioity is communicated to^ 
fh0'«iuscle8»^off to the branches of nerves, it matters very little iv 
what wiy itg^ these, whether bjfineana of m conductor or by m 
comaMMi>eleetrio^bo<A:t here, also, ia dwf parallel of the scalpel r 
for tb^iien^s of ai| amputated limb is totdly separated from theii' 
•eiity«s, ^t irritatioB witb a sfealpel ivill produce the contractioa 
eif its^ fuiiMles, Ste, But eleetricity, it ts said/ will Substitute the 
inftuenise from It centra of serves ia processes 6f theorgamo life^ 
a« hi digestibn. Granting th^ Act (wbiob is, however, extreraelyv 
qsestioaabla}^ it provet^dy^ as the other facta«rcfspecting the samef 
agent prove, that certain properties derived from a nervous centm^ 
mm vt'^Mitiimiidf aiNhcoiisequeatly that sucb properties come 
oHder-tl^ denbmiaation of stimuli. A passion <^f the mind maj^ 
produce a tempforary diarrbctoai so also nay Epsom salts, or 
rhubarb; Y^t we should stercely ci||l rbiAarb a human passion. 
IfetedHcny is lifi, itilieuld pioduoe the phenomena of life: if i^ 
fail of producing one Effect of tiie f^perties of life, its identity wkhr 
these properties cannot (be admitted, because life in this respect ia 
diffef^ttt ^^rom electvicl^J -The mo^ that can be assumed ironv 
the ikctB collected on this subject is, that electricity Aolob a iv/0» 
Ham witb lift ; that certain of the properties of life mby be sabstP 
tutM bv>dectricity, and ia^a less degree by other agents, in whi^ 
cases these pnDperties lure 'regarded as stimuli, or |» propertita 
which are eommo* to many substances. 

§ 29. The influence frcMO a centre of nerves piH>duces the con*' 
traction of a muscle; so will electricity; thus far there areproper*' 
tiea in common;- But the influence from a centre of nervoa 
products voluntary contracUm^ of a muscle, or niodifies its cofi« 
traction, in conneaionwitb^the mind, and volition: so does<no9 
electricity^ Lii«\ produces secretion, circulation, ^c; electricitif 
will excite life in connexion with the organs-of circulation, secret 
tioo, ikcw or it may appear to pr6duce;tbes6 effec^ts a^er'thav' 
have ceased by the first changes incident to d^ath; that^ is^ w||^ 
certain properties of life remain free to hold a relation with such 
an external, or such a stimulus: but electricity will not produce 
these effects when life has entirely ceased, or whei^ all the pro* 
cesses of the death of the spirit are acconnplished, and when those 
properties forming irritability, and the Xd^X to c^MMme their final 
change, or alliances, have becoine extinct, h\h fprms blood from 
food : so will not electricity in connexion wi(h the same organs, 
and in the same temperature ; at least this may be presumed. Life 
maiiUains itself by assimilation^ electricity is produced by different 
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tiofi to Mch • p«wrer. Not to h< Ndi«tM in MiMMfR^ cUAk. 

« 40IW pmiita of RftmUvlM* md tho— o opi w o iii t.lt«9er ^ 
fOK lo othfT iiJtttiiiofa, it «pp«i» ibM in 4e«i^rooimf «{ viM 
ymptftsm tboN^ prppnties in wmm iMtMOM trii lo: be reckmcA 
«» «itrt ttiMvli, Md pvodvct thf ftevovcim «f ft distant teit im 
aoiuOMtioB with the Jugular, profntm <tf «tick Mali to iwk«t 
rzH&ttliey are toheaoii|idtfediatk»lialH> ia tlia n2miplt9 Isi 
i^tiA^nt Hfe^vlKlliar itaolar ar oofaPiMMi, ni4o ba^dttwoaimd 
hy the aacertaiatd in aU w i ei in wbioh th«M piopertief si»} be 
tiifottitiited. That dketridtjf fbaald have aa iotimi^ Ti^tioa 
vithlife kaot more astraaidineiy thaa that giiaa shoaMluimiah 
the laaleriab of the teiwl ilraetaa^; hat neither i& fraa^ a 
amide* nor it eleetiici^ life, V9^ bj dUttttioD they jUt di»- 
tiagatttiied fima otheribraM of ewt^»ec^ ead tdbtf gSfrf es thcae 

^OTtiOQS» ' • -. 'O'.k: ' ' 

* This feelioa consladei oar phytkifaigieilfheltht I%e detipi 
hitherto hes heea to shew diytaotlj hew life ie awintaiae4*aad.lo 
pomt ottt thote partaeah^s for farther hiqairy^ tte pot^eMioaof 
arhiah wooM awihc a» elwnfft perfect ia thia depertaicat of ^jsieace. 
Phyeiolegy hat never htea iofastiaeted with these vievie 3'the^or«» 
aeit of it hes turned prioaqpelly of laeebenieal emageiaent*^ vMdi» 
vith letpeet to fiinctioa» has *ao other iaipoitimce (e^iieh indeed 
k very eonndemUe) then beka^p to an iastcomeatel fitaese td the 
powers by which it is aetatted* The design has been . to ^iaoite 
atteatioD to these powers, to- rimr. thai they might he iSeesoned 
alien with a pnriimbitity pexhape eqoal ta thet wlwih ie boasted in 
those oeeraer topics which, are eoaimonly receWed es more levei 
to the facolties with which mea are ^eMOwed* Many eircnai* 
staaees or paiiienlars here nnooticed conear abo with those 
whieh have been spoken of in the basiaiM of the formation and 
aapport of an animal body: these bare their respective historiee 
and relations; to partieafauriae which*, woold he very little more 
Iban to swell b^ ni^tion the views» the analyse^ the indicatiQes, 
aonoemiBg which as much has been already said as is confenaaMe 
asitb a general design. The ccmdition of life having been thus 
Mmiy exhibited* it remaios that we traoe it in the two forther 
atttis cf Asease and eUatk 
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H < « l.<t1IOM&WM«ttMfs^^ «h« MMjjf 4e8!|(fiiited hj the 
iMMtiietfltiiiiidfdlsMsetHsfik^ bt tire cotiseitftl>r agreement 
of olukiiid; tli8t^4i;M« ttat&^o^lliie bodv is saMtobe a healthy; 
aod asotbirm diaMiiM^«tile. Tb'settKft d^ definitions; then, we 
have only to descriiM the lespective conditions which men have 
agreed lo call by tlkie'iiiHMs. ' ^' ^ 

§2. By tbe wbrd liMlth if- 'idipKed^ a oerfain condition of alt 
tbe offgaas-aadfimcitio^of theoreanic, the ahimal, aod perhaps 
we may include tboHtielleetvHiI, sy^ems: the ilitter» at least, is at 
presmt loreigQ to oifr pMtolie. ' I%e eeirHdn eMiUimi» impli^io|^ 
thatof fceaM^ hasbeeft'sm^eotisist of anataralsmd cfasv nse 
of all tlle^bndNoit^t this delhiftioit; however, is not perfect; Jot to 
say that w natural fbiiotibn ira heaftby one, is a m^i^ substitution 
of ivrttis'i^hidi aHkoifdqolrelt d«filiition; and to say that healtlj 
k an muynH c^4e' AuiiHtoi^ils'to ait toor^ tiban U tnie, for-tho 
Udatyifmay «eeret^'^iatllK^,' th^t is, ^hpht ^Mdh/fn diabetes, yet 
Hwbuldbe sa^tited diSt tbe state of ^if JTbocHon was not i 
baaithy one; of thitt«tti«y;bi^ diaordeied action i6f the heart withp 
out pilB, ^ afurmi tongHef'Wflhout an in^^ exercise of its 
Mtotkm, or a #ea npbn tl£ ^ooMeiv of oo Ihef mad, not tinead^. 
ifeltirif^ nor «t thaeabrodoetiteof nnemlhiess; yet at these tiiiies 
natealiieleis a ^Bsea^ ■='•■' '. ^ .• - • - . 

f 8w Boi iithei^ Mdf objeefl6til may be raised to the defini- 
Itift of^MHUbi^HiSei asrfgHs il'tocoikssit of an eaiy use of aU tte 
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ihnetioBS, yet a better definitkHi cmmei be giveft wfthaat an 
elaborate description of that state of all tbe organs respectively, 
wbicb may be agreed to constitnte a beahby cooditioo. Tbos, 
beginning witb tbe bead, .it may be said tbe condition of hioltk 
requires tbat tbe bead sbouk) bave no tumours on it, tbat tbe skull 
be covered by tbe scalp, tbat tbe scalp be supplied witb blood, 
tbat its structure sbould be of sucb a kind that its sensibility aod 
its life sbould be so and so; and tben an average tbickness proper 
for tbe cranium must be d^neit;^ ii|iclXbeii of tbe contents of tbe 
cranium, &c.; all of tbem endless tbemes. Let us tborefore be 
content witb a looser, viritb tbe loosest, definition, ratber tban 
incur so tedious #^a|ery^ Let u^m. tba^fcualth is one conditioii 
of tbe body and disease anotber ; and tbat men are so well agreed 
about tbe use of tbese terms, tbat 4bey do nok require to be any 
fiirtber explained. Biik=if.it,sboiiULbe^j>eM4utely insisted tbat 
lome standard between bealtb and disease should be established, 
we shall, in the respective instances, readily discover such a 
criterion, although an universal ope.Cfinnot be proposed. It has 
indeed been said, to this effect, tbaff health is such a condition of 
an animal as is agreeable witb all bis purposes. It tben comes to 
be asked what 9re his purposes, as, fpr example, ttipse of a mfn? is 
the arTof i;^in'gVoae)of bis jiitrpG^sl no: whyt b^cltuse be 19 
not provided with the organs; in tbe same manner, walking or 
running would cease to be among the iiumber of bis purposes, if 
be sbould happen to have lost his legs. 

§4. A<S9wijl|g tj|^:to,tb»»i;qppaQ»;Wi |d |M»t»trtiP^ consent, 
to whic^.$re {la^e jeferrfe^ tine ^^^^futitm oCheaUb. aod disaase, 
hefaltji is .a cerjtain stat^ (^ttle^by tbis.comiiKiitagrQemeni*<»r 
UQuderstanding), ani dis^f^;i« ^c^g^.f^:fno4ifi«tfiQ«iiaf thoisteta 
Q^^eafth. ,....: . ,r^ 

§5. Health is the effect of the cauM^ wbicb. bave to some 
fKt<»4 been traced in the pre«?ediag3ept]|N|s.t -Tbeaei causes cou* 
c\it to identify tbe condiitipn.qf he^iUb* Pisca^ b a «uHlified or 
altered stjite of the causes wbicb produce health* • 

§ 6. An bjealtby .condition o^ an animal is \\^ sum of the eausea 
ivhicb cQnpjifr tp tjbiseqkfi:. 8p,.if An^^y cfthe4^;<iaiMs sbouk) lie 
«omodi$ed as, to iI9pair:th^,f;oIM:urrence, the animid m^ tbenbe> 
aaid to be uubealtliy or diseased* Ye^ upder a madineatioH so 
Rifling as this, niaiiy parts^ or a^y, pefh^ps by ^r tbe btff^st 
propprtiQp, pf tbe cauM^^of the animal mjBy.jppt|)ai!ticipftte^in this 
nodificatiptt, or may be .ifK a stt^e of health* Tbis distinction 
ipdicates the first ^st^lpC inialwps. <,if thf beaUby ^entity. ;p£miii; 
ap|m.al is depemlei^t ^Rop.^bia p^rj(^ .^ 4eyM^P9 frp».thi*c»n 
ditipn in any wUl tai^lke, a^ ^^^It^y ^^^ pt the animal. , Aa> 
tbeQ we have taaljised . % pa{^».ffit)| ,iv y*^ tp pom^-:ati tbfti 
mipiit^r knowledge of ib$ cf>4(ntioQ§ pf he9illh'^fK> w^jnj^t ^te#«eQfli 
also to the state of constituents^ in tracing t}i(»f}iis>tpry jp|dMf99eev 
, §1;. Dia(sase. is primary, secofi^dtugry ^if^f^plmlfiwl.H 
!|eift^^ or ^poi^taaeoi^: pj[V!^««^iW^j|<^Mlf^tii^ 
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9s whi^n disease UfcxIeadeilMfroin'tiie^^rigiQab to ;a. related seat; 
general, as when, in some form/ few parts of tJli^.'Systein are exempt 
fr0» il; acctdjfental dlr. foreign,, ias» when' disease Js: producal by 
e«teroil 9genls, wbieh. are vdatedvfitji properties common tD tlie 
bealtliyCmKHtiotiof the speei^^^i^ in .the instances of W4>midv 
poisons^ &e^; spontaneous, as "when disease happens i/vitbt>ut any 
•xternal assignable cause, or as wben.it is excited by a natoral 
^avse, as air»: fopd» ^e. operating uppn a state of ponstittttioft 
which does not belong to the healtby* condition of tb^ species. 
Of these classes our principal business fit {present is with spon^ 
taneous disease* ;^ > . . 

§ 8. Before we enter upon the discussion pftjue general origin 
of spontaneous diseil^e it will be proper to give an instance of it, 
wl^icb will serve tb» parposejof illustrating our reasonii^gs without 
tbet necessity of n frequent «ppeftl to examp)<?s. A person attains 
the age of twenty, enjoying generally good heaUb;;at this time a 
sUgbt cough occurs; tbe action of theiliea^t.beeoines a ^little 
qiiickened; the temperature of the skiP: is irregular, som^tinea 
cold with slight rigours; these succeeded by flushes of heat, aqd 
the blood forced into the cutaneous vessels of the i^ce (or rether 
admitted by their preternatural dilatation) gives a vermilion,. tipt 
which is, perhaps, supposed by the ignorant an indication of 
health; this, which is a feverish state, continues a short time; the 
cough becomes more troublesome,, the voluntary inuscles are 
sooner fatigued than usual; this detiility is increased by periodical 
S(Weats, which are perhaps the spontaneous relief of the febrile' 
diathesis. The person .pl^serves, perhaps in the mor^ingi after a fit; 
of coughing^ that the nwtus is tinged with blood ; or a little b,|ood» 
which has been gradually farced up from the lungs during the 
night, is expe<^torated with the first effort, appearing to have 
lodged on the top of the glottis; the (ever is now continued, with 
evening exacerbations, which perhaps terminate by an expectora^ 
tion, in which more blood is perceived; a pain is felt in ^e side» 
the bulk of the body is rapidly dimisbed; this state continues, the 
lungs cannot be inflated without exciting pain or cough; the ex* 
pectoration becomes purulent; the feet swell; the powers of loco- 
motion are aUnost extinct; respiration becomes quick apd )abo« 
rious; the pulse is raised perhaps to 160 in a minute ; i^ may thea 
sink to 70 or 80; the extremities are cold, and the patient die«» 
This will be recognized as one form qf pulmonary copsumptioii; 
and this is an example among many of spontaof^us disease. 

f 0. These which h^ve l^n enumerated ^re,t|iq ^mpi^vu qi 
the.^isease; or. they .are effects, eachof whichjh;i»^..an. Mttoryef 
its own, which we shall thus Iface in our.afiaiytica^ methods We 
have mentioned the congb as the fbrst sympt^in': this mm not be 
true; but we must begin ^tUome {iqiot. , Wji^t prodMces jthe 
cough 1 irritation^ it wiU be;«||id» v^hich has its sejat in.foine pari 
ef themefshrane which liaei the,t|[^c$ear.and ^^cpntinue^ intp 
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tkt hroneliiftl ttorficitimiss Ms itOtaOmh It vtt be nylM^ 
tfffiiets' the ireq>lratbry iiNiftdes 9yiii|Mitb^ec]ly, and tlra* the 
eougbing ffl prodne^d. 

§10. Imtati6Q 18 said to be the caaie <^ our irat qroptMis 
add ivbat produces irritati6nl it in eadted bf cold: widi whst^ 
then; 18 cold so related as to produce Hritalion t is in wMi tlie or- 
^oio fibres t no, (br coM never makes dead people cough ; ia the 
oeM w related with the Umf in the Teasels of the parti «o, for 
there is always blood ki the vessels of the part, and this Uood 
ahall nmoy tfanes be surrounded by an ataiospfaere of the same 
t^iaperature, Ac. yet it Will not prodnte a oeofb; or- if this 
answer should be excepted against, as it might, we will add, dead 
vessels may be filled with blood, but we Irave no experience of 
eougKhaving been produced by a simple felatiott between b^od 
and air. This cough then takes place only dnrhig the presence 
of life, atid mast therefore be conddsred as one of ^ pbenothena 
dependent upoillffe. 

\ 11. What then 'shall we say of the state ef irritation I metely 
ftat it is a dis^ered dr modified condition of life, which produces 
ibose efiects, those symptoms, which are jttst referred to if. 
There are few terms more common in medical subjects than tki$ 
word irritation. A modified condition of the spirit is^ meant by It ; 
It is ehiployed to designate almost any miodifioation, and by no 
afteads a particular one: thus we say a pert ulcerates because It U 
ihitatei, as by a foreign body; or a wound is pmnfuland secfHes 
bad matter^ because it is in a state of irritation; m- ^tnpatfaetie 
disorder of a system, as of the nervous, takes place fi^dm irrflation 
of One part; or a membrane, which woetd not otherwise secrete, 
tbrows out mucus because it is irritated, Sst. These are all 
Instances of irHtation, yet the state whidi is the cause ; the agent 
ptpiuting different phenomena, tboegh rekited alike with the 
^Umon materia), must on this account consist in each of a ^fie« 
rent combmation or assemblage of properties; in other words, the 
ktftation which makes a cancer spread is d^rent from the irrita- 
te produced on the schaeidCT^n membrane by a |Mnch olsnafiC 
if then we retain this moad, or in our future use erf it, let us uader- 
sfand that it is designed to express a modified eonc^tion, fiaMe to 
Mreh variety, of the spirit, and not one precise identity of It 
' f t^.' To return to our symptom. The cough, it is said, is pnh 
dneed by irritatioe; the state of irritation, by a relafiott befmen 
^h>petfk^ of life, the seat of which is in the membrane lining the 
trachea, and the properties of the afmoaph^e. But the saoM 
|»erson' may, inatir other times, have'been exposed to the flune 
aptmo^[»here, whien has not before nrodueed a eoogh; or maaj 
ether persons might at the same time bare been exposed te tl»e 
Mme ahnbspbere wttbout siicb el))Os«rre being foHowed by our 

Sptom. If the atmospfhere be the silme in these Instances of 
Krenrre^Rs, where must we look'fdr the ^aase of the dirersity 1 
We have i|o choice: we asnst look for the ^Rflbrence where atone 
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It cftB e«nt» m. iq life coadt^ni of tbe^pfirt w^di u tM Sfatof^ 
the affection. We have Mre^dy attenpted to m^^ yftifd what 
order of the properties of this part the atf^^t^^re in 'this p^jc 
holds its relatiopjt ao<(V^ k^yp fpund^it to be wittii the. pro*, 
perties of Iifip^ ^ 

§ 13,; Thus it appears iiec^fsar^f that ^I)epropfrfie% of the seajt;, 
should ha? e undergooe a^aiagey prep^rato;^ tp.t^isUof trrt7a/t(^^ 
bj atiii09pberica)^iinQuen9ie» to frhich our sympton^ ha% been mor^ 
iini^ediatety attributed* . T^fs cbany;^ MWM«9 f^ di^ejpent form br^ 
Gombjoatjqii^pf tb^.properti^ .>^,^u^ w Uie o/^,^)^e part; t^e 
atmospiiere.is related wilh this form (which, as it tenda ^ ^ii^^se^ 
maf be. called; tt|e disQ4rdi;r^d..cp9ilitioii)ii so a^ to produce ^tbe 
tymptoiii io( qi^^stipp;, whiles jt is n^t.Velafed with ti^eb^aj^tjjy ala^e^ 
cfthe^e prope^ies^^so as to pfoduce^sncl^ aJo; c|f^Jt y^^spijwiictkj^ 
with thep.^ , , 

^ § 14., This firs^t devjatfpn fro?i J^ .healthy st^t^ of tl^^ p|r^pe^^ 
ties, this peipuliarity iojtb^ c^nsj^utionp^^ the sjpiipt^ this state 
w||ich pre<^edii^s ^he syniptpni^, or dif{*ase, jbj , ^|ii<^)> V^^iM^gS v^^t 
its pr^^ce, ii expressed fam^iarl^ bj ,tbe ..word prptUsgisiffim^ 
Tbispredispf^it^pD we have,sh^wn to consist pf a cb8{nge of thc^ 
combination, or assemblage df the properties which cpnstUute a 
lie«^l>y^rtat^. , . 

V *Sf Th?^ -ftate; of ,^pfCjd|spositfoi5 . roust precede every spo^i 
t^neoKuj d^ease, fit lejEist ^^ its prim^iy f^at : tbis, withopt recur riiig^> 
to p^i:ti€plar exa^ieS|» is sufficieotl]^ obvioas, frpm t^e fa^t tbal;, 
tb^ ««i«nf? ,«*citi.ng causes, as ,ibey are caUed^ <diq not affi^ct others in, 
tbei^same^ manner, aod perbap? haye^^illit^^^ intoJb^ |ia|>k«^ ojf tt^ 
ind;]i^idpal who spffers tl^e .dj^f^i|e.jfij^ n^any. years, as in our 
e?^ifpple> withqut being^att-e;qdfJd hyj^-eifernatuw Oor^ 

nspitjf^gairy is into thejbifipryof tbis^^t^tp, pfpreduposltfpn^ 

S;16t. Our top^ is^^tb^wjsf, thus caressed : Why d?^s tl^f^ 
cbaqge tak^ placj^ jnfbf p^ppc^ties of a^t, which dispof^them^ 
lor dispasei Wcf infpr, in agreement w^b pur general principlesi^ 
thft this .ebmigef , like ^every pthfl^, isjicconiplished b^ an act o^ 
ca«M^atl<H^ of Whj^, there i|r<e twp mpdei|,yi^jtheadailionjiiid^^ 
a)|Stractioii^fconstitKeti^r . W«M^^ n^fiKy ^^R^^^ before leqpp^ 
to tb*^ ppinft. wbef^.ar^ysijfi «n4<^; here agpAin pe mus^ r^ur.io jt5 
It nqMir^tJii, order ,fo spe^ljly whMipr^f^auce adfied t^ pir 
sdM N^ ii^?fty.fff?"»* ."!f.^«^bjf{^'».Pwr,t'D| produce the jpi-j^ 
^Upofjed con^itipa; %, t^if pufiKiaf it J^e^res that wift shpi§l4 
k^^Wi M^ l^f'^H^^i^* frpt^^^fdr .^. ^i^bet ci^i butas they ar^ 
iioiolt|ep|t^^ tbp,s^|ttes,^we 4»oi|^^^ th« analysis in |bi4 

atrictwpy/, , -./"•. 

§ 17. Our first change of the healthy state in a particular se^ 
it Jlbuf iia^ly f^f^tfH^^^ a^cpn^rpity wftJI^ our general principles* 
But,. iq,,af||mUf^g tbf confprpmty.in this instance, the followinj^ 
dilpHp^lly: o^^l^•: l( tb^.pr«dHi9p|ient ppndition is^ produced^ 
«Uber ii^,pi^{(frtjies a^^ed or caus^sjtaken away, it wonl^ appear 
tb^ tl^ey ff|||ft« in thf r^brmer,, bf^ coipi|niin^cated from sofq^ ptjie^ 
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•eat; or» in the latter/ tbat lome power, as one of affinity, must be 
exerted by a distant seat, for the purpose of withdrawing proper- 
ties from that which tiecoipei the seat of disease: in either case, 
iftiplying a first change to have taken place in a related paH, and 
thus precluding in fact an origin of aisease in any part; for the 
same modes of causation must evei^y where obtain. This vie^ 
suggests ano'thef'origin of disease, or of the origin of the change; 
from the healthy to'tnfe predisponeht state, viz. change hap)>ening 
spontaneously in ahy given seat, and change happening in one seat- 
from a previous change in a related one: our difficulty belongs to* 
the first of these. 

§ 18. The spofitaneons change originating Sn a given seat hap- 

Sns from the operation of some cause which did not before pre- 
il. We have assumed that the externals are the same as before: 
the cause ip question, then, t^ot being obtained from without, must' 
belong to the seat in which its effect is contemplated. If this cause 
before resided in a structure in which it did not display itself by 
effects, we can express its conditions only by saying that it was 
latent or passive, and afterwards comes to be inferred from its 
eflect, or is active. We are not yet arrived at the drijgin of 
tliese processes. 

§ 19. By saying that a cause is latent, we intend that it Is itt a' 
state of combination in which it is not cognizable to our faculties; 
if a cause is in this state which we call latent, or is better ex- 
pressed as passive, why, it must be inquired, is this passive con- 
dition changed % We here perceive the necessity of a causation 
^teviouf^r to ih^t by which an effect is produced by a latent cause. 
§ 20. This liemoter causation admitted, we are still as far fhim 
arriving at an origin of these prci^esseS; for every change mui^he 
preceded by another, and the series,'as well in the limited isitbj^ct' 
which now occupies our regards, as ih the universal scheme,' must 
be infinite. We see a certain state of cotlstitution h preserved for 
many years; at some period this state is altered, predisposftion 
changes into disease, disease into death. In our physiology we 
have remarked an order analogotjs in it9 kind, and some examples 
Still more strikinglnay here again be mehtibned. We p^rceiVe, in 
the growth of the foetus^faow, from a mere speck,* b6nes, muscles; 
arteries, veins, hennes, &c. ar^ produced. W^ see the being thus 
made» afterwards preserving a form, without tiny striking ahan^ 
except the gradiialincrease of the structures : after the lst)^e ^r 
years, the attainment of puberty, glands secrete M^iich' ifitve^ 
secreted before, and the general changes Mfhich hafppeh nt'tM 
period mark an important era in the bistoury and existentieof 
tte person. ^ 

* § 21. These are instancies of that complication which has beeii 
remarked to arise out ofonlytwo modes of ^usation. Causes are 
infinite: their modes of prodneing effects have been said to be 
only two by addition, <fee. ; thiy Inay be stiir further simplified: 
essentially, the mode of tlie opefalion qf a c^use is^tbat it exists j 
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U ci^.4^ ^^. iiior«^ il h^ ao virtue to be wbiit it it uot^ : Buit 
caii^etiiaye relations b]f which they join their existence, and eac|| 
being a different form, their distinction is !o^. in this union, f.t 
}jeast to our perception. The study of these relations forms thf( 
priqcipal business of philosophy ; and as knowledge of individual 
causes must precede the steps by which we investigate their rela* 
tions, hence the complipatiou which in this our present subject 
belongs to the analysis of the causes upon whkh phenomena depend. 
We are professedly ignorant of the most essential of these causes: 
^nd where this particular knowledge is denied us, we can only 
state our difficulty, and, with a view to future progress, shew its 
conformity with those general principles which must direct Qur 
research in this, ^s well as in all other lost^iu^es*. 

§ 22. If a gelatinous bed is converted into muscular fibi^s, if 
^rtilage is cpuverted into bone, if the amazing structures of a pert 
feet animal are develqned to .t^is state from a puc)eus to all ap» 
pearances without a character, if in the cpurse of being new 
functions ari^e, if the functions which maintain this fabric become 
disordered and finallv ceas^, and this piece of .an^totny iall to 
decay, we can regard. this series as the result only of properties 
and relations which are disposed/or progressive change. . 

§^3. Progressive change is accomplished by reiteroHd caus^* 
tion^ ffa thine preserve an uniform idemtity^ it does sp bf^mse it 
is surrounded by no agents which are so related vnth as to qffeci, 
it; if a thing is once changed, and theti prespn^e ijtsfuewform, it if 
thai it is txjpmd to the operation of a related agent ^ and that ih^ 
form which it assumes in consequence ceases to oe related, with tha 
existences which surround it : \f ^ thing sji^ets one'^f^ge aiuf 
then fffiothsTp and a thirds through a leftgthenitd serie^At is becaussi 
each s^cce^i9g form of ^stenc^. has. a , cfiusativ^ , r^titm with 
^her forms. . . , ,{ 

§ 24. To apply these, prinifiples first Jo our physiology. Pro» 
pertiesiare relt^ted with |i nutrient material fBOottinjng infinite com 
stituents, so as to sepan^t^ pr produce from U a. g;e|i^iiious fluid} 
the pri^perties which produced this fluid belong Jto the organio 
spirit^ ^and constitute one states of jt; this state is ;^, form of 
existence which is related with surrounding agents, S9i a^ to suffejr 
ajolwnge; this new condition is again related with otb^i;.coostitu<* 
^ts of the material, and the end of this new rekition, tkw^ f «ta* 
blished, is, that the properties producing jelly, haviog cbange4 
^eir sVite, cease to sepainste this fluid, and produce, conformably 
with their present ojr new state, the aggregation perl^ps, of carti« 
lage. These processes are repeated, and cartUa^Sfe gives p^ce to 
bone, aod so of aU the other structures. 

§ 26. But we observe ii^tances iKherein tlys progresijpn ap. 
pears to be interrupted : the subject qr tb/e p9J'ticular eflfect which 
we coi^itempjbte appea^rs for a time to be at rest, and then at per* 
baps a djistan.t peciod it assumes a ch^|«« We may trace the 
stages of conversion in the growth of tne fcetus, and we can 
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tvliibt«fierMMt'(is'ito'(M 'tlMUftiMt of pnlkMy, or tbe oceunfthM 
^ spoaran^iii dteets^) )i {fttxdes^ teieini to liaire CMiMiiiee< witboot 
toy prqMfrafory ftdt or oo^ecllog' libks. What b Hie exphinatioii 
of t eiMHige of Ifcb idrtf If tbii clfaogeiil not proclneed bjibreigti 
WteroilSy ivliidi we Imve ili«u(med, it cto lifi)^ii ouljf b^ tbtt pro* 
gresai6n the nature of wWcb^ hatf been just exp4fned. If the precne 
iufiject or effect wbich ^ertg^rd pi^^sehre itt Identitj aod then 
alter it, ai)|iareikt1j under biibttfaal dmnii#tao<^» it it beeaoae 
chittges ar^ gobg on tmon| tdbtenetttkl a'gentt iHiich have no 'rehi* 
ii6n' with the subject of our fi^gahli; obtil th^y have arHred at a 
bartibular state/ rii. one' in which they * hold a causative rektion. 
Thus, it happens that we suppose a process to aHj^inaie, Without 
the preparatory changes/ ftteray because we are regarding' one set 
of phenomena, while chi^gei Which come in time to affect these 
phinonieba (and then it is that change is first pcrceited} are going 
00 among connected properties* 

§ 26. The growth of the body, and its changes, are similar to 
those of the mind, and tbe fbrraer may^be further iHustnited by What 
is more familiarly obsenrM of the latter. The mind Of an niflttt 
has be^n said to l>^ a blank tablet: this is stfid in tbe wa^ of meta- 

eof.' The' mind in this early stage is a state of properties which 
I ceHain^ hiratiobs with the external world: tbe effect Of these 
tahitiobs is; ffaat the mihd nAi^fr was a tfMfihMttstMMb made by a 
eonimbn act of ^cauiafiblf inother id^llty; by the introduction or 
Oombfaiat^ of IMIdoi&al iSaosM; or bi^idiAcs, aceOktling to com- 
ttkm ttetiipb^^^ibd Bn%Mi|ta, stolad irfth id^ whicb again are 
iMted wim aMi "other, ibd be^ to acc^nHpti^h the pbenOmeba of 
issociation and inference^ &c. Thus much *for ^r present ptfr- 

et: >e see^ this aiind' hf degree making ha acquisftioa of kiiow« 
ge; as Its idfotitY changaa new relations are opened, its ndtfces 
are first on one set df Objects, 'bavibg littained the sMe whieb these 
constitute fits noHees irtf eitatfdM to inbtber set of objed^ tb«fsa 
fiinAliafUM, its prMlfiifMffM is atam abew Obe, and it takai ^1- 
tance of tliitfgs to wbHeb^lt'wte befbretrtlod or onconscioos. By 
this prbgiMlod, Hdrihir to thai which ill baitnre obsfrtes; one 
ftcqoisition dbposes tcT inMi^r,^ inafelUb' are accunnilatH, new 
associatibns anse^ thought Improves, tike is (leveloped, and the 
intehsbange of agencies m th« constitMbts of 'mhid k^lf or its 
^fibcHons, by rehtion With fho eiterbal W6rid, are limited or extent 
sive; confined to the sobelrwiilk of ioAs^, plodding upon a 
business oir^ipon domestic coiicems: ol*, if fit is so prepared, laklaf 
« wider range; or aoaribg per|)etililly s6ibe bold iKght of gealas^ 
These processes make a growing ][»r^dis(il6sillbo, which can rii^NSr 
presto one given itite, becabse tbe ctfnstflbcnts^of mind' being 
related; isnd these relation^ filing further extMdod to all the vaH^ 
(i^ax^rhili, progressive chinges mOst snteieed: and^Mfse are'rtifiM 
^thmi^'not'iMessarih p fbtir Oirn M «ri^'ni this iket tfr^ 
f^iipiunittteiTy|it^W ib tbii^flftmt.^MWt^^ 



Digitized by 



Google 



J 



26^ 

•iterete at lif and dM not u^dMt befbre; let it ht a4cM%i a ))Md* 
fcl, wbv A person oddentliAds a cMirIn tii-^ftitiM iu EodHt »t 1^ 
and did not before? The rdisba is the suw: a' ttrogiessiVe cbati^ 
br a serres of cuosatfon leads up to this dfe^t. The character of the 
dianges of mind; each particular jiihebctoiMon' #hich H eiAfibfti/ii 
that which it is made by its Own comtiKltiiHi oi* b^ ^n-^xteiHal 
related agent; each change^ each phenomenon, wb^tbef tn^loliging 
to the physiology or di^se of the bddy« is prbdttced'from simihAr 
^Ms. We fafl?ve thto to discriminate bct#t^en thbs0 tbin^ Wkidi 
proceed "from the wiginal comftTitfJhm, br pttretitat tadicl^ and 
titoke which are to bcf attribnied totKelnBnenet of externals. 

if 27. It is denifonstrat^d by Ottf'ifinalbftiy, that iM first per- 
i^eptibte original of an aiiinial ifA of a liian) wanins^gaifieatot aj^ra> 
'lotion of matter, posseting no sensible AnattgMNMr btit Endowed 
with certain propeftks. This tadide Mkn tn ejdiiUts the nttim^ 
rotts changes which ar^ just Represented rbnt tbssci changes do not 
occur am6hg its own lobeitet |>ro))ertfe^, bnt iaf obedtence to k 
lotion whicii subsist! t>et#i^-theiie and d§it*in eatemal nropertiite 
and substances. Thi^ qi^estfott he^ then to b^ diScbssM is» what 
share hav<^ the prop^tties of the bvntn in the slibseqnent'dianges 
which it undergoes! 

§ 28. Therfe ar^ tw^'nfodes in Which the propetties of the o?nm 
tMiy ectntribnte to#aWls^th^ Conversions whicih oCcnT hi itsitetdc^ 
ment. 1. The first stat# of thif ttii^pei^d(eS «f the dlPttrn'^kiay ht so 
IrtfltftM iMith th^ eiteijbiil m16 prodiice,1nfcon)ttn«tton; ope cMbge; 
this bbanae; or thii n^w^Stete; may o^ k-tMit rdidon With ester- 
nls/iffatf pnklUce^'alilpither dbanger and so od Ilfr6ligh n^lMRriea: 
in fhu w^y, the prdperties of the drtghlM predispositloo^ or the 
nivum, ma^ have' with Respect td'siitiseqiMmt pbenumena'tiitB'lttipor* 
^tance odiy of remote oatt^ and the aeries ind natdrft iof lMWi% 
changes, though taking IhMr d^eftoitiate character 'fironi this fihl 
pr^dhipositica, may conoemf pfincipdiy the'ac^«ssiouHof pffop^ r tle a 
Mild substances dbtiiinedhfhmi the ettemat world. Tberttd nMNk 
In which tbe originai properties of the ovunrmay operati^'inregard 
10 tesuing changed is by a' dlt^M cAiMflMWllb ^cSMCtlve ptmo* 
ioena; as if that progressive change Which has been oe«ibed WihH 
qn fal mbperties'oriainalty belongnii to tb^ ovmn, aid as'if ^try 
newchangerMltiea from the dlEV«la|Mnient of rlitent'propMy, & 
tbe manner expbdn^ Tbe'Utterbrthfeae bai bMi lirefeited tia 
tbe instances there cited) in onr section on tbe oonslitntibtf df tbe 
ovum. As we possess no criterion by which' wn mnt distrfatfimito 
wbefli,inpMlettterinstM^;dtb^ortbesembdesoMabis$ iSdso 
it h probable' that in at bistam^ Asm ori^ and tetenki prd)i^iw 
tieaare miaed In causation; abd tbeinont ei|kciaHy as m duR pn^seUt 
state of knowledge We^ miy t^ slitkfied wittf n d«dndk>n fhMo 
niMniatives; on tbCse icdoNttts it'iMeits sop^oons to atite the 
bbijtetrwMi wUch ua i^ufayfof iiuidr tcritctiml tt%ht be coo^ 
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dadid. l^]a$ tbcnlHI^ af nidi b the h^^iit^M^e^m U>mbkli 
we might afpire it this time,, be cootebteo t^,sW^ par deduction, 
or coroUarjr, retpecting the share which the first properties ef the 
otaiD have m suUequeotpheoomena, whether of health or of disease^ 

§ 29. If the original properties of the ovum have, with respect 
to the subsequent processes, the importance ouly of remote causes^ 
then the nature, order, &c« of such changes are determined by 
these properties of the ovum, although the respective effects which 
occur in catenated causation . majr be constituted by properties 
acquired from the external world. And whatever differences might 
occur in the developmept of two apimab of th^ same specie^ they 
are to be referred to an .prigjjaal peculiarity in the respective ova^ 
wbjc^, being differently constituted, irun through a series of different 
felatipni, and of course exhibit, aifferent phenomena. If the pro* 
{Cetsea of development, &c« are, to be attributed to progressive 
change, goiqg on between properties originally possessed by the 
ovum, each property, as \\ jpasses from the latent to the active 
/orm, producins as i| constituent its own effect, then also the 
pheaonieoi^. of developn^ent, conversion, . fyc. are to be attributed 
tO'the original constitution, of the ovum: in their first case this con- 
stitution is preparatory to subsequent occurrences; in the second 
case they are contributary» or have the importance of a real cause, 
^wjUch is that without Which the efiect cannot exist. We have, it 
is ^fl, jio satbfactory criterion b^ which either of these alternatives 
l^ayi ifi particular cases^ be positively adopted, 

§ ao,. W^ observe in the intellectt^al system, tM its phenomena 
coufern cjliiefly the acquired prapertiett via* the idfai. which are a^^r 
quired, . or fbrnfed with the help of the intellectual, predisposition* 
yffi see abo that the information^ of the mind and ii^a, peculiarities i^ 
.ipdividuabf ta^ their determinate character fro^i the mteliectuuai 
predisposition; it b thb which directs and produces all tjde' variety 
pf opinloq, and the infinite motives to action in different individuals, 
surrounded Jl>y the s<lme externals, or ^s^istin^ to Q^ati^ simibr cir^ 
^Ui9tances<( ^^et here ijti^xt b^ similitude, m the offspring to aif 
original, in th^ parent, as in the iporporeal phenon^eua. , The te^ites 
pejpia to secrete at sii^teen; a person b^oqies consumptive at ^yer 
anq-twenty^ Mfhose mother died of consuinption perhapa i|t aboift the 
fame, ac^. a. person at three-pind-thir^ becomes tfcranged in nfUnjf^ 
whose Atbifr^or g^^ldjFather wasder^n(j;ed at.i^Mt Xhfi si^t^ p^riocL 
Here itii(Quld appear, as ,if .prpperties>;in.aU these .cases^^ whidi 
couM speciQcally detei^mioje t^^ etcentsi^ bfelpnged to the ovum, 
aind remained latent, mitil tliey were ^dev^loped by .th9.t progressive 
jcausation which we hafe attfmp^d to describe* pn the othfr hand* 
we kn^w that insanity engages princi|Mil|v tb^ acquired p(Q)>erties 
or Itbe; mipd or its ideas; for the. form of insmiity n^iy cpi>«ist io 
disordered judsment or inference, and ^rhaps only on ouesutiject^ 
the act of whioi eobsbts in the comparison of ideas, from the Ana;^ 
logy of which an infereoce.b made; otp9fi jform oS insaipity.maj 



Digitized by 



Google 



li(ft«bi«lolr (KM>t^tM'tsiotiiili(Mt<riilr or tam^k^ak,^ 

What? 6f't7f(Mir;'brtif that ivhkhijrttft obtained from parents^ ^ht 
possessed by th^ »iftttii; It ^ perMH^ dkan tbat if a natrw^n bora 
of mad parenfs; ^atid bad ki evet io tirbng a degree the bi^dttarir 
fahitV he nerer eoQld ^¥e«llhcr'of the^iibeve formt of nia^nity.^t. 
of lii^ordered cdmp^tisiintovdisdvtteml atiociatioMbf Mm^ if hie wen 
Ao circohistiiiiced from'hiflfbfilb'M t<>^t>e ptaetuded tbe acquisiitkiiit 
fromcbttemab; M, if h€ weWBr^eafclosad m ar^dark room and iteirer 
fN^rmined to'h^ 'ail 'artibidaaa .toimdi Vet itf^tfaeae'lbrflis of 
insanity the predisposition is bertditatyg ^lt)iough tbeibtm ltad#4l 
principally constituted by the acquirements from without^ and de* 
pendent perhaps upon education and a long train of connected 
causatioui In this case, although the acquired properties or ideas 
have a principal share in immediately constituting the insanity^ atid 
io determining the consequent acts of volition, yet w6 must sup}^K>s^ 
the predisposition to ideas to have a share, or in ikct, if it is t 
principle of consciousness, to be the basis of their individual 
existence. Here, then, we may look for the cause, or a cause, of 
the insanity; and as the insanity cannot arise out of the mere pre* 
disposition, but is principallv dependent upon relations of ideas, so 
in this, as in the corporeal instances, we perceive the probability 
that the original and the acquired properties are mixed in the 
causation of progressive phenomena; and in tnis case too, as io th|ft 
other, we perceive the impossibility of pronouncing, such a share 
have the original, and such the acquired properties in these occui^ 
rences. We must for the present be content with our alternatives. 

§ 31. From this view it appears that we cannot fix a period to 
the commencement of the processes which are preparatory to 
disease; the necessity of a progressive change, leading up to this 
state of disease, is demonstrable; and, with respect to the causes 
which constitute the disease, we cannot lay aown any general 
criterion bv which to distinguish whether they belonged to the 
ovum or whether introduced from without. In cases of contagious 
and infectious disease, &c. we know that a cause is obtained exter- 
nally; but the share of this cause and that of the original proper* 
ties, as we may conjecture that they produce effects in conjunction, 
we cannot even here discriminate. 

§ 32. That state of the properties which is the stagf of pro* 
gressive change, immediately preceding disease, is called predU* 
pontum; any change, the tendency of which is finnlly to impair 
functions, &c. may oe said to comprise a diseased state. But theio 
is convenience in the distinction between predisposition and disease: 
according to our notion of the difference between these two, pre- 
disposition is a change of the state of perfect health which doe$ net 
produce symfftome: disease is also a change of the state of health, 
put it is manifested by symptoms: the former change u not related 
with our faculties of perception, &c«; the Itftter change is related 
with oar faculties of perception* Tbe most healthy state may be 
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d€iilb.b3f^ab«iTOl^H»aioC 4btir«.pitp«rti^ aeadji tlni 

I thk^^flttiy b« Mid#C tb«»p|iigim oC AtrMpmoM a&c: Bia jl 



stale* iMiMb^^^tfiektiM iNodMcliii^of diiitaM wilb mUml ml 
babittml|Nroptitiet,.ei^«itli *0M toiwh¥^b ll|e«ifB# 8«|^#t,otbei 

$%pumi iwMMWitrtlMi jajimaitiaaitMfatWt! 
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CHAP. II.— Ortgin itf tH$em m one Seat. 



§ 1. DISEASE (or symptoms) may commence in any given 
ft at from a progressive causation which is uninternipted, or from 
preparatory changes which have rested in the state of predisposition ; 
and then a new causation is begun, which terminates in the exhibi- 
tion of symptonis, or in death. By these principles the question 
roust be answered, why does disease commence] 

4 2* Wheii the changes which terminate in disease are uninter- 
rupted, each internal change is a predisposition, which is related 
with existing causes. When one series terminates in a predisposition, 
tfa^ progression towards disease is renewed, or the state immediately 
estabUslied, only by the operation of causes which, though perhaps 
common and 'natural ones, did not obtain when the former changes 
rested in the state of predbposition. ^is latter has been exempli- 
fied in physiology, if is necessary to illustrate both a little further by 
m short comparison with the histories of disease. 

§ 3» In our example of consumption, we have supposed no ex- 
ternal assignable cause; but admitting that such a cause did obtain; 
its first operation n not to establish the symptoms which identify the 
disease; that is, the lungs do not at once, by a casual exposure to 
cold, become ulcerated, &c. ; but m trivial symptom, as a slight 
cough, or some change preparatory to the complete establishment 
of the disease, it the result of the operation of this cause. From 
this change the series is uninterruptedly progressive; for the relation 
is constant between each change and the existing causes. This H 
an instance of the production of symptoms in an uninterrupted 
aeries. The history of predisposition might be different; it might 
consist of interrupted gradations, which are next to be exemplilied, 

§ 4. A woman might have a small tumour in th^ breast ; it might 
remain, without (Change for tniny years: this tumour has formed by 
a train of causation Indicated in the preceding pages; this series hai 
rested in a state of predisposition fo the condition which the 
tumour afterwards assumes; it te$U in this state, becslmse its con- 
Btituent^ no longer hold a relation of change with existing causes. 
If this state is altered, it must be froni the influence of some new 
cause; this cause may be produced from change going on internally 
nmong connected agents, which hiving attained a certain state, may 
o o 
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Ihctt become rdaUd ofoiff « Thiii, while our tnamur b at icit» 

suppuration might take place in the axillary glands, and the tumour 
might disappear, while the contiguous parts are running a long 
course of disease; or, the tumour being at rest, an habitual diarrhoea 
might occur, and the tumour disappear: or the tumour might re- 
main at rest until the cessation of the catamenia, and then it may 
begin to increase in size, become painful, and finally degenerate 
into cancer ; or, by some accident, the tumour in its state of rest 
may receive a blow; it may in consequence inflame, suppurate, and 
disappear; or It may bei;pme malignant from this cause. This illus- 
tration is sufficient : the axioms I mean to establish, with respect to 
the general history of causes in the production of disease, are, 

1st, That every primary, spontaneous, disease is produced by 
progressive change in the constituents of its seat. 

2nd, That this progression may he interrupted, when the present 
•tate ceases to find a causative relation with existing causes* 

3rd, That if the progression of change is resumed. It is because 
sew causes obtain a relation which did not before exist with the 
coustituents of its seat. 

4th, That these new causes may come to produce change in a 
given seat, either from progressive internal change among connected 
properties^ or from exposure to au external cause which h tt\2iied 
with the present predisposition of the seat; these might be 
complicated. 

§ 5. If then we ^ould trace the history of spontaneous disease^ 
we should indeed, although the general laws are so few, undertake 
m perplexing inquiry. Say a tubercle forms in. the lungs: why does 
it form there? the part, it may be said, becomes thickened by 
cpagulable lymph, which then becomes organized, grows, suppurates 
imperfectly, &c. Why was the lymph thrown out? from inflam- 
mation; why did the inflammBtion occur? excited by cold; how 
can\e the part predisposed to such a relation with cold? it has «ome- 
Aair attained such a state. Now ray abstract refers to this word 
** somehow ;" and if this somehow is to be answered, the only reply that 
can be given will be found in the above propositions, which I have 
called axioms. To leave then this subject of the manner in which 
disease begins, and without taking any further with us the incum- 
brance of these views, we will simply say, when disease occurs 
spontaneously without any assignable external cause, that it happens 
from the development 'or operation of latent causes, about which we 
have be^n of late so busy; and that when disease happens from au 
external assignable cause, which does not produce the same effects 
in others, or in the same ip^ividual at other times, we will say that 
a predisposition existed to the operation of such cause, of the 
nature of which predisposition also enough has been said ia 
the way of indication.;^ 

§ 6. We have assigned in our physiology three sets or classes of 
properties which coiicur to. constitute an animal, viz. those belong- 
ing to the vital, the chymipal, aqd the mechanical departments. 
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TKe ptMmoniena of diseai^ exhibit deiriations from ttie state of 
healtti in each of these departments. We have to determine in this 
place, whether a predisposition, and then the symptoms of disease, 
might originate in either of these; and if so, we have to suggest m 
method of discriminating the instances, or whether the origin of 
predispoaitioir and disease belongs exchislTely to the properties of 
one class, by which those of tlie others are influenced consecutively. 

§ 7. We will select as an example a disease which appears to con- 
ant chiefly of a change of structure, or of some mechanical impedi- 
ment; supposing that if disease does not originate in the structure, 
in those instances in which the structure is vbibly changed, we 
are not to expect an origin of disease in the mechanical departnsent 
in cases in which this order of components does not sensibly' 
participate. We will take for example a scrophulous abscess, and 
trace its history with the above view in our analytical way. 

§ 8. Why is a collection of matter formed? it is formed by an 
inflammation of a peculiar sort, &c.; matter is produced (says our 
^fy) by inflammation: the causes which constitute inflammation, 
mod which produce its phenomena, belong either to the vital, chymi^ 
eal, or mechanical properties, or ebe these concur. To proceed: 
pus is a change of the fluids belonging to the seat in which it is pro- 
doced; why are the fluids changed? Supposing the fluid which 
itimislies the oiaterml for the conversion to be blood (though most 
proliably it is not blood), supposing the fluid to be blood, why is th6 
blood of a part changed ? say (arguing for the chymists) spontaneous . 
decorapoeftions and combinations take place in blood, the result of 
which IS the formation of pus; why do these decompositions, &c, 
occur in blood 1 from some previous change, for they would not 
spontaneously occur in blood healthily disposed. But the blood in 
this part where pus is formed is tlie same, from the same vessds, 
and no fixed or specific quantum of blood, as circulates elsewhere. 
This part must then have properties, holding a relation with blood, 
difl^rent from any to which it is elsewhere exposed. To these pro- 
perties, then, and not to the mere internal causation of blood itself^ 
is to be attributed the conversion of blood into pus, or perhaps 
.inore correctly the formation of pus from blood. These properties 
we are to inquire after. 

§ 9. These properties belong to the structure forming the seat 
of the production of pus: are these efficient properties of a chymicd 
kind? we have no reason to think that they are; but granting it* 
which is the most that can k>e required, if these properties are of the 
efaymical kind, how came the seat to be possessed of an unnatural 
or m diseased cl^mical constitution? Here we must recur to ou)r 
physiology, and ask why there are an^ chymical constituents at all 
in thb seat? They are held together m a forced allegiance durine 
life, and by life; left to their natural propensities, they separate and 
dissolvie into • their -elements. It is to life, then, or the properti^ 
.which, constitute it, that the chymical constituents are indebted for 
t^iir kcsl lexislaMe; these chymical eonstituents aiie formtfd from 
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thea, tlicir fUte k ^eoilMr is 
thti peculiarity it not in tbdri 
fm; these are tbe properties of life. 

^ 10. If, tlMo, tbe propertiet of life pndwie < 
tioiis eoofomiable mth tbeir owa Batme, l a pp os t a < 
giftts or natoral state to take place ia tlie 
nitist arise either out of the aatore of the first 
as fonaed from tbe spiritual properties, ow froai a aew staieof tbe 
q^toal properties; in ettber case, tbe «r^g:m is alibe ie Ibe state of 
tbe properties of life« 

\ 11. We cannot quote a more striking eaaaqile of 
disease tban a itone in tbe Madder; altboogb in Aas cnetbe^ 
phenomena of the disease >ire prodoced by tkb 
we shall not find that tbe €rigm of tbe proeesaea by which the cal. 
colas was fbnaed, belooged to the mec baai cB i department. The 
stoae is formed, it is said, by escem (or sometbiag dar) of aricaeid; 
what makes the excess of uric acidi say, meieiy by way of defiaiag 
a seat, tint it arises from afiiaby seciatioB <^tbe fc idai ji ; aowtbe 
blood in tbe kidneys is a coamMMi material (or if tbe scat is else* 
where, we mast stiU trace op to a common nurtcii dL etcn though 
we sbooki arrire at tbe digestive orgaas); if firam this caamMa aw* 
iaidl a product arises which b ptemlmr, wo amst serk lor the 
; of tbe peculiarity in the reli^ p r ope rti es ^ and not m those 



which are common. The reUUed p ropir tk i m this case have their 

to that 



teat in the kidneys^ and belong to that cfaMS witboat which urine 
would not be secreted at alL If, in this case^ instead of saying that 
these related properties are vital, we my that they are chymical, we 
do bat defer arriving at the rcMlt of anafysb: fer if the el^mical 
pr op e rti es are peculiar, they being firrt aMor, aad aft^wards weta- 
ishudf and remwed, by the rslelrdMMt which are spiritual, we then 
assign to these latter a wudrnte^ instead of a dntU 0gt9tcy. 

§ 12. Thus it appears that tbe er^grta of change, even of that 
mogressive kind which has been indicated, is ftom some property of 
life, which must be peculiar in every case. But in the course of 
a series of progressive changes either tbe chymical or the mecbanicai 
agents may operate as a cause, by which either the changes of pre^ 
disposition are multiplied, or perhaps the phenomena of disease 
produced. 

( 13. The properties of the chymical or the mechanical depart- 
ments may become re-agents: their varieties are firrt produced, 
cither by an afiection of the spirit by a foreign external, or by an 
original peculiarity of the spirit, under a rdatioa with comnoo or 
natural extemaU 

^ 14. However complicated the re-agencies of these three depart- 
ments might be, in order to determme the share, or how nNRn, or 
what phenomena, are to be attributed to the agency of life, or the 
organie ipirit; we have only to ascertam whether U» phenooMa In 
question fire peculiar lo tW M$g state; for wtacverihaorigih 
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might be, wbetlier in the tett of the qrmptoiii or in a-rehted ooe^ 
whether in the first formatioo of the ovam, or in m subsequent 
spiritual change ; or whetherproduced by a chymical or mdcbanical 
cause, which being itself an efiect, in turn becomes a cause; whether 
arising from internal causation or produced by a foreign external: 
whatever may be the process by which a symptom tnkes (rface, 09 
much tV to be attrihuied to an altered condition of the apkrit as can^ 
not take place witkout it. Thus, in an inoculated disease (as the 
amall-poxX say a peculiar c^ymical substance is introduced into the 
body whose effect is to produce eruptions. See.; these eruptions are 
formed bv a suppurative process: now although the cause, for the 
sake of the arguinent, may be granted to be chymical, yet would 
not the aniwuit phenomena whidi tueceed to iti'iniroduction take 
place unless the properties of life were under a state of preternatural 
aileetion. It is the history of the spiHfual properties which I wish 
chiefly to trace; and as every form of disease i^t)eculiar to the living 
ttate/so the laws of the properties and aflections of lift admit an 
analysis whieh will refer to the general character of dtsdne; and 
this analysis ihu^t be principally founded upon our physiology. 

f Ifi. Having shewn in part the importance or share in disease 
which might be attributed to the chymical and mechanical deparl- 
nients; having ishewn that ep&nianeons change in the properties of 
these departments \% always secondary, but that they might beconn^ 
re^agents ; I shall now proceed to speak of disease, as more exchisivo; 
ly concerning tlie state of the organic Kfe; and the future employ^ 
nient of the term disease will be understood with the qualificatioQ 
here hinted at 
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CHAP. UL-^Qeneral Nature of Diseau of the Spirit. 



i 1. IT bs|8 been renmrked, tbat the motl iotteat^ know*, 
ledge: to which we jciu arrive of the oatore of disease enables ut to 
say only, that liealtb .being a given .etate of the prinei|ile of life (or 
of its properties), disease is a change or deviation frofli this state. 
We cannot: ^^ecky in what the identity of health consists^ or in 
what the deviation ft^pm this state consists, beorose in neither case 
do we possess the faculties nece889ry for SMcb a speicification; or, in 
other yf9ord$, weare not qn^lified to take cognisance of the ot^ects* 

§ 2. Disease is trai^ient, continued, or permanent: upon what ' 
laws does its iffcm^um depend 1 

^ 3. Disease. first depends upon its causes: the causes of disease* 
with reference to.our question* are of two kinds: 1st* those which 
being rekited with the spirit have the power of aflRcctiog it* and pro- 
dttcing disease as often as they are communicated* or as long as they 
continue to reside vnth the spirit; 2nd* those which may modify for 
m time or permanently the identity of the spirit* even though the 
operation of the primary cause should have ceased. The state of 
the spirit produced by the first class of causes is not an assimihiting 
one: the state produced by the second is either maintained by 
atsimilation or runs into a succession of modified states* each capa- 
ble of assimilation. 

$ 4. 1. Life* as ezplamed in our former sections* is no fixed sm» 
but is produced from its element unites its elements* contained in 
blood* mad immediately changes its fonik In this way a similitude 
is perpetuated* although the quantum existing at a subsequent* is 
never the same as that which existed in a prmding moment. If, 
therefore* the identity of life be affected by a cause^as one pro- 
ducing disease^ this cause must be repeated or renewed for each suc- 
cessive quaitom of life* unless uniting with life it is renewed by 
assunilatioo* or* in other words* unkss it finds its similitude In 
arterial blood. If a cause |wodnces temporary change* wbicb 
endures only so long as it may be supposed to continue* or as is lesa 
equivocal* if the effect ceases as soon as the identical cause is re- 
moved* we then infer that it has not occasioned a dis<»dered asund* 
lation of the spirit. 
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§>• To illti^fate.dnf*fla«B witfa av oUHbut fxtifipkr? sun^oie 
the bmio: to be oomi^ressedythe profibrties of the brain whith con- 
tribute towards the func^A of respiration would by^thk caiise be 
modified or disordened^ .ot> e«an tiMir^offiee ni%ht be sttspeiided. 
A healthy state of these propetili^ Bmy^beinHnediateiy i^stthned at 
aoon ai the cdntprbsion of thelwain eeases.^-^ The eiteient eatise^ 
wbatefer it. was, ivhich k» this cis^e disturbed or altered the vital 
proptirticsof a sphere^ had; no assimiiadng relation with the mafterfafi 
tf.ithad» the state which, wasipitodticed by the opi^ration of thKi 
cause wQuVi have been conttnu^ afler the causation occasioned by 
the pressure had ceasedw Thus also (though less obvf<^sly) wine,- 
braady^ &c* taken into the stooMifhy "produce a disordered ^tate of 
the, properties of Mfeg perhaps in many spheres, which disordel'ed 
' state continues as long as the quantum of these sfnrits, or of the^ 
reiattd. i^topecties which they, eonlain, tnay be iuppc^ed to last; 
We find tltait]keir:efieGls> endorie io ^proportion to tbeii^ 'quantity, 
jM^Vided they eie not, in itheetamplesi rejected by Tomitingi £rc. 

^ § 6. To tbisi class dso l>eioQg. iniany of the phenomena- of related 
disease. Thus a disease fet up in one organ or psurt ihay affect 
distant ones^ which either do or do not, during health, stibtd evi- 
dence of an intimate connection: thus the local injury iilcideat to a 
fracture of the kg. will perhaps mise the acticm of the heart tb 130 
bents in a minute; when the violence of the local iiijbry has sub- 
rided, the heart will resume its former action, which lAtgbt be at the 
Kate of 70 beata in a minute. Thus, also, trrkation of a t^rve witt 
produce convuhieiis, winch cease as soon as the irritation is discon* 
tinned: thus, a blow on tbe^head will produce vomiting, the properties 
engaged in which action do not perpetuate their state when the brain 
baa recovered from the effects oi the 4>low, in which primary organ 
wiith.raspect to the dnration of the^fectt of the injuiy the same thing 
h ftlso to be remarised : tbnsy also*, the irritation of a stone iu' the blad- 
der wMl nmratain: a. chronic disease of this discus as long as the stone 
Mtnaina, and the irritatkm of ^ will perhaps produce a wastmg and 
heetiestateof the whole body,' which effeota cease wiven the cause 
of the disorder is removed* To this class also belong the great bulk 
^f mcdidnal preparations: purgirtives, emetics, diuretics, sudorifics, 
&c. psodnce respectively, a slate of the 4ocal fMroperties conformable 
witb tbeui character, which state lasts so kMig as the cause which 
produced it resides with tbeuK The reason wi^ these effects da not 
outlive the appUeation of their causes i^espe<^ely is, that neither 
are these causes assimilated friom arterial blood, nor do they lead 
to processes of jcaussUion which produce a modified assimilating spirit. 

§7» 2^ We have no means of diseriminating, in all examples, 
wiien ciyMea of disease unite with the spirit, and finding their simili-^ 
fade m ar^ai bloody are maintained as the sfurit itself is maintained ; 

* An experiment ^f this sort, with such a result, has been made on the 
bnman tubjcot, in a case in whieh a large removed portion of ttie-craninm has 
never been reproduced. The compression was OMoe with a handkercbiell • 
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that i^fve art »olk all^Mis Mm ta>iwMM*'wlittt dUtmt 19 
coQtJQord by MitaiifaitSMi of theeitemal (Imt mKtmiot) fHikb pm- 
doced it, mid whtn dateate it coBtiiMedlB eoosaqaenee ef a isaata- 
tioo aaMMif tke pfoipartifi of the spititg^ in wUeb tiK ptimmj aum 
(l|Miext«raal)ba0Miohai4ii€BtahaBe. — ' 

( 8. Thai tone cauMS of diaease have mi a^ifoilatiag idatioa 
with Mood is|Nro«(ed hy the iihtimmieBa of the.aMNrWd poiaofit; 
thus the natter (as is Mid) of small^iios produces OMttereddowad 
with its owo qmditiei; it is not that these is any relation l»eiwecli 
the soMdl-pox BMtter and Mood, by which a sinilar fm ts ptw- 
duced k the inocnhited person, for inocBlatio& wiH not proda^ 
aaaH-pox in the dead saiy«ct; bnt.it is^ that there are pr<iper^ei 
in the vims which unite ^ith the spirit, assim^te siamr .proper- 
ties froai bkN>d, and these hoMiog the same relation as their 
prototypes with the constitoanlsK>f blood, prodocc mad aiy ^km* 
selres with the same secretion. Theph e iia nw i ia of syphttis^ pcar- 
haps the phgue, and most or all of the caasesof infectiaiisor eoai' 
tagiotts .disease, are capable of bemg condnned 'by assimHafiou. 
AssimilaUot^ howeaer, is not the only process of these causest-«n 
sooic part of thehr series of consequences they faM under abc^her 
deparlmeot, expressed in the definitioii of oar tecoad ckss; 

.§0. But although assiaMtetaon, or the picduetson of a likeness 
from arterial blood, is suffietently clear in the above iustance^ ii4i 
not so in others* A person, from exposure to wa easterly wind,* oiay 
get an a^ackof pBeuoM>nia. Can we say that the propertses 4«f 
this wind, which i^Pected the spirit, are retained druailedwMiIti 
and, finding their similitude in arterial bloody produce the p hss is 
meaa of oonthiued disease t or, if a pOTson receives a blow nitha 
breast, in^ consequence of which a tumour forms^ which in tioM 
becomes schirrhous, can we say 'that the mbdified a ssi a wto tlng 
state of the sfarit, necessary to the disease, kiiaiulained 1^ the 
properties originally impartial by the cause of >injuryt we i^uld 
exceed our waarant if In these and in similar cases we wese to 
pronounce an affinuatine. Any ai^ument derived A^om predisposit 
tion is here nugatorv: for if it be said, these causes do notassimi* 
late, because they do not in general produce such efflstfts, it nuiy 
be replied, if they have so asshnihiting rekition with the state of 
perfect health, it does not f<^w that they should have none with 
the state of predisposition ;.at the same time their producing such 
efteots with, the aid of predisposition, does not pvoVe that they do 
it by the process of assimilation, which we have described-. 

§ 10. When the evidcncedocs -not fumi^ a ^ircondttsien, wo 
are warranted only in defining the fiwtst ceitaia causes, such as 
those above adverled.to, paeduiDeiooatimwd' disdase, and at tlm 
same time produce their owm iihenesses, or similar properties* 
Other causes produce continued disease, which regains without a 
repetition of the causes; these latter^dopol; obviou9)y assii^ilate, 
but they produce internal causation or pr^reasiwe change, 
whkh terminates in recoverv or \ death. The nature of the 
processes which regulate occurrences is to be further considered. 
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imve ' t€^ never prodiioe diaea« without . those prepMSiloij 
dUiBgfs wlik^b estsMisb ^the ttalcof predisposit&bo; fWA jvilh. the 
aid of thit fMredispoftitioii thcydo jiot at oace esteblish ihb dneaae 
wfaicii follows. A person dttring thle expotare to 4SoM may feel 
only e slight ehtverieg i pac eMoiua or fever amy succeed, at « sli«ct 
jnteml merihe enpotore. Hence, it is not the property of thie 
-^nnsev via. coki^ to '«iiiiftte<e tbe:soi»equent disease^ nor can- it^ 
unless if assimilates, haTH anjp immediate share iu the etaleof 
•disease;: and whether, it assimilates er not, the disease, is est»- 
'Uisfaed <(nly bv progressiie causiitioii or by succemive changes. : 
' § 12* PredlspoMlion then, as beloiiging to the department ^iudk 
-we are cdnsidenng, is one state (a moidified one in comparisott l# 
the state of health) of tl^ otg^nie ^rit ; the< predisposition ispMr- 
eluood by tehangfs of the lateitf pr«^rties:of the spirit; the cott*- 
jdition Ihns-pRNlyced is so rehited'With an external, ai to suflfen 
«^M)n^esposor» to it, another ^xhasge which exhibitf cymptoms; • 
thlsiebatigeAhioi or this state, ia Aiade by lateat properties 'ik 
which t^e «e»t^irnal has no share as a* camte (according to our defiaa- 
-tidDiof a.eau8^).nnleas<itcndnre8 with the jpirit^ and is renewed 
lik^ thet^pivit as last aa tbii: latter paues away or dies* > 

: >' §iild. This state, produced (conjointly by predisposition and 
axposiMre toa related external^ is .one <^ disease: it > may occi^ 
without any auignable external cause, in the way befone described. 
The identi^of the diseased^ state Js dependent upon the causes 
tprodaciog it, which caanot be defined because the stale. itself is 
not susceptible of analyais* . Disease being established, its preieaft 
form mayendaia for a tiaie with litlUe variety, or it auiy rtte 
throi^h a series of changes^ or it may occupy only one seat, oriit 
.may 1m extended to others, or diffused over tha whole system. 

§ 144 < Daring, all v these changed life .atill. maintains itself by 
JMakaiktion: tlratia, lifeadCMts all thas,. wbichris a ooaaiderable 
yariety» and still preserves its character as an assiaulating4)niici- 
ple» The identity of thiii principle at any time or io any stage.is 
depehdent upon the coipbmatioas of its own properties, and ^ 
)parltei|ptHni^ related ones,^ whether external, derived frcmiji 
related sphere, or ^xistinf^ in the blood. Let ua now return ,ta 
•ear eaao^le of a disease, that of phthisic pulBioaalis,.aQd see toar 
iar these ^doctrines agree with its. pfaenoalena» or elucidate tiic 
'jainuterhistiM^ of its formation, .^ - , 

. ^l^ Predispositioo, established by that pragressivr intarmll 
caasatioa: before desfxibed: tbiai predisposition xonsistii^.;of a 
modified or peculiar state of the spirit; this state of th^e spirit baa 
«oneseatin'the*struotureofthe>li}i^rs; this stateof the spiut isonp 
.Mich ia related with acondition Qf theatawcpher^; the ^fectof 
this relation is perhaps to produce inflammation; the tendency of 
this (aflamm^tion is jj;ovemed by latent properties, which belong to 
|bi9^s|pjrit : by these it is decided wJ|^ether the infiamination sl^llei^ 
ia rcsoJntion^ or whether it shall advance towards a quick or sloir 
p p 
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i; b)r Ae ifafrf tpw nrt of tfcw Irttrtl rtirt by^tkote 
I otcovHntioM whidi salie progveasive dnnge, all tiii 
UMcsoftbUlpcal diieaseire deeided; by tlvte it if de> 
I wbedier as iapottiHHse foiott, wiaeh okeiatet sjpeedHj^ 
aad ditdiarges its coatcoti; by these it it ietsided vtbetber the 
bvrttiaf of tiiit Maeem shaH be Mbmcd by xoignttiti^^e |tr»* 
emet, Inr trbich bealtir it m-ettabfobedl, <w wbetfsr irfcefatioii & 
€itcade<C orwiMther a slow iaiaoiamicNfr nmsin^MMeh pn»- 
daees Ibrtber thictoiiaf; of the stfoctore; by these it Is delep- 
■rfaed* whether such thtekeaed stnictore, or the adventitioos omt^ 
t^ co i p osiag it^ shall be absorbed* or whether the ^api^uniH^ 
pwic es se s ^all be reoewed ; by these the quality of the: pas is de- 
te rannc d ; by these scropholoos matter nay be prodiiced* or phos- 
phate of liaie may be deposited. The ptedisposition is perhaps 
■ot origimdly coofioed to this slmctare; the properties wluc^ 
anhaate the heart may ahk> have attained m praduposed state; 



this state Biay be attanedbTeoai^xvelatioiis; it an^ be i^tsiiied 
by ptoaressive cfaaoges of dbe asnmtiatiog fife of the heni ; or the 
orifnnu seat of change aiay be in tiie sources of the regular de- 



indent properties; or the heart any beaflecHed by thoseof the 
occtwional kind, as if the dkease of the lungs oommoaicated p#d- 
firrties to the heart whieh raised its acticws to 130 in a minute: 
ikhp however* would not take place except the state of the spirit 
which governs the movements of the heart was a peculiar or pre- 
disposed one. By these latent properties* also* is determitied thfe 
late of the arteries* in th^ seat of the local disease: their cohenoa 
is firm* and they retain their blood; their state is otherwise pre- 
dispoMd to rupture* and this prevaik either in the minute hranchcai 
wr In the trunks* and we find among our symptoms amaU expecto- 
rations of blood or great hemorrhages. By these the changes id 
the chymical and of the aMchanical circumstances of the struc- 
turss ate reguUted ; by timse the changes succeed which result 
fiom those modifications of the stnictuies; to these are* to be 
assign^ the phenonwna which are produced by the new k%lafion 
opened between m, modified state of the ^irit and a oH>^ed state 
«f its chemical and mechanical alliances. By these the spheite of 
fKsease u settled* whether coined to one seat or Extended to 
natlmrs* and to whatothers it n'extended; >by these* bteat chaises 
proceed in a aeriea; by these* phenomena* which we call iymp- 
toms* are every now and then exhibited* as the sensible tokens of 
these fatent changes 7 by the^ it is decided whether life remains 
permanently a modified^ principle* compatible with heakb*^ 
whether the identity of health is restored* or whether the series of 
progressive change temnaate m producing a state of the HHrit ia 
whicfa it can assmiUate no loi^r, or lin the conditicbi of death. 



* The tmaU-pox* and tbo#e. diMSiet wbicb can ocenr bat once, are in- 
incet of tbe prodvctlon c ' * - . 

'wlikoatiatsffnipaoaef4lwl 



sliancet of tbe prVdvctlon of a pentmtu^tly mc^^d SsthnUaiing prbdpie* 
apaoasr4lw AMWHMand pbtaomemi^irtdcfa ebaiaettfiaefaeaNh. 
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§ 16. Although the spirit may be said to be liable to change 
which respects either its combinatioos or its quantam, we can 
scarcely insist much upon such a division^ for that which we may 
attribute to excess or deficiency may arise only from a different 
disposition of its properties, and possibly changes in the combina* 
tions of properties may occur (ttpm defect or exceu of <|uantity. 
These latter states must» however, be dependent upon the blood,- 
and the blood being dependent upon the preparatory organs, aad 
the phenomena of these organs being regulated by the disposition 
of the life that resides in them, the phenomena in question, «?eo 
the defects or eu^ess of thQ quantity of the principle nay coom 
nlfi&iatefy'«> mkmid% & iaSuftj or *d&^tUi m ^ 
otherof Its scats. .. ^ 
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CIfAP,lV. 

UfifUM 0/ the aaimtlqlthg, ^ thfregikl^r. iqfo^^ewi^ and jf the 
oeea^mud Pfvpertiee of L^en 



§ 1. THERE are but few (perhaps ppt aoy) eiamplei ^ 
disease which is confiued wholljr to one part. There are maigr 
instaaces of disease of one part» in which the orgiinic system else* 
wlfere does npt perceptibly suffer: hot thefe a|e att^ded with' 
pain or disofdered inptiop, which is safficieat to prove an extea« 
sion of the diseased ^tate. In the organic system howcTer ^ pei^ 
^n may have an ulcer in the l^g» or a tumour upon the shoulder, 
ft an herpetic disease upon some spot of the skin, or a strictureof 
the urethra, &c. without any sensible derangement of the same 
mtem elsewhere* But cTen in these instane^s we cannpt prove 
Ibat the change is entirelv Ipeal, unless it may be shewn, 1st, that 
the natural cmidition of the seat is not a dependent one, by which 
disorder might originate in another sphere; i^d, 2iid, supposing 
the disease to originate Ut its apparent seat, that no other is so 
connected with it as to f>artici|Mte in its modifications. But if it 
is possible that any part should posseu only an assimilating life, 
that no other part is depeifdent upofi it, and thfit the cpiidjtion of 
disease does no^ open any ^eif or preternatural relation, thep it is 
possible that the assimilating life of such part may become exchi- 
siTcly diseased by that prpgfessiTe causation which ha^ beeii 
^lescribed. 

§ a* It happens however in most instanees of disease, that thi^ 
state premiis in more than one seat. |n such instances these two 
alternatives are to be discriminated: 1st,' whether the diiefists 
pecnpying different seals are not independent of each other! ^^ 
whether the primery prMJ^ieei the sepopdary disease! 

f 3. If in the course of a fever an abscess should form in one 
aiLilla, and a week efterwards an abscess should form in one giroiii; 
if the eruption of the small-po» shouM appear first in the fiice and 
then be extended oyer the whole body; if a toberple shonM form hi 
the liver, and a month afterwards a vomica wKuld buiat in tibe 
lungs; if a venereal uker should form in the throaty and six weel|s 



Digitized by 



Google 



dllS«r^arri« a uddc M tlM tlbiiTi wejdmM.fimtfy k 4tet |^; 



there nve mmay Mcb) cmBtsuHXt tim% the i 
int seat was: the ^ym of the disease oeeopynif the scneiiiL • « 
^4. B«t if ooeMf of the bodjf tb^ttUiha pavalymdibji^ 
nipdire of a blood^tossel of the brain; if vottitiog slrnM sMecae* 
to a btow oB the beadrif disoordeted fespifitioii shouhi fueoetd to' 
the opefatioa of a cause of pressure on the biaiii; ifAtH^^sfaiMM 
succeed to disease of the mesent^orie glands; if ^be secretion of n 
ghmd sboifid be suspended duHug^ aft hiflunmatioti o&.it;; if eo»- 
^ulfipns.sliould smsoeed the irritation of a nerfej if j^uaaljm of 
the s|)biucter of the bhdd^rslionld 4tMB6eed toanimnrjr of thui 

re,^.: we have nohesttatiott.ii^<hfsocaaesinafimiag thcfr 
primary is the oawe^of the secoudarf aftption/ btcmse wn» 
know that the healthy state of the propertiesiengajied hi. thai 
snoondary* acknowMge the remilmr dipm i mi MdsMan^, with thoent 
engaged in the prioMry seat of affaption. . . i 

§^. Again, if vqmiting should ancceed the fennationor (intNN 
duotion) of a calcrius in the jidMuot^ or to ifc^ p ns suig of a cale 
nulus ahNig the meiof o#iC a jpain in the shnuhkr sl^oMd aHaaaet* 
an inflamoiation set up in the liver; or if hernia hunioralis shfuld 
iuoeetd to anafieelSte of the urethrsi, perhaps produoed by an 
h^eetion; or if tetanus should toOow a {MMctuvad or lacnaatoA 
wound; or if pain in tiie breMs should 4neoeed ooneaptioQ, IIhm 
we have in these cases no hesilaliunin iayuig» that thnseqwKlary i* 
yrtihM«d by the priuMUf) change. 

' § d. These are enaiiples 4if the chases of luhtod diaoMCw 
Disease of one purt, ur one:«tote of disease^ asight* pMvAncn 
nnother: 1st, by dirtitirbing an hnhitufd dmendenca; and, Snd» 
by the* inBurnce of an .arnistoMd aauso. The iirst is ilhistrated 
Hbovf ; as if an ii^ury of the braiuisbould ptraiyie nervea.whoaa 
functions are dependent upon the brain, or as if respiratioB shnuU 
become laborious, or perbapa eaise, hy -. the operation pf ai^ cause 
of pressure upon the brain, dre. The second if iUiMtratedin thpng 
0ther examples, in which a aektionis eabibited undey €ii€n» 
stances of disease, which was not manifealad at one #f dmandunta 
for a natural office^ during health. 

J 7. The affection of a dependent aM ui oonsequance of ,» 
disordered state of the seat from whenpe its functipnal propeiliaa 
, are derived, ia by no mtmis a Kgufair oc«umnoa» . We Ww thai 
there might be a violent pam in the head* a tbrajbhing of all ila 
vessels, as if the whole brain was vi^nlly disoidortd, and yet Iha 
fiinctioi^ of respiration^ whieh depepdf nfm the bniin. Mvy hf hwt 
little or not at aU ihtermpted; at thasanie |kne« a slight pwnwta 
i^ion the brahi shall unpaur or prevent theae dependent funclfoni. 
a*he reason is, that properties arannt NidiCMontly mfaHad with 
anycansc of disorder: hut their: rehitiona nraf|prieeise; ni» prapea* 
ties of f he brain aniuiale ,ihe oij|aptt^> fi i n ipiaa tion ,,lhaae piopeitiev 
fainted awth \the aftMj'iwpveaaaiirav eipl aah|M 
«r.av«|:Jl*MtttMis,it|i0 
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i h|i< iitd tj r <ii €f l hi» tf ,«4wiptttir'th< ^biw^r ft elated ^MtkHfe^ 
mi6|jmiiii.iiigpif>* mlxWitpetdntef; mH r^etalcdwitkt be latter, 
becaotd^isMMiigk ^ttetlptodvkm nberMi^ aftctkn of tbe teat of 
tii «im<|>AU w l nMt kiiUhMm? tk^Yes^ratory^^rgans; liiey donot 
ifcajaua a bhaby id ttK^tufeaikl i^elatioat af these ptapertiei^ 
Meiipeat wUiii'Mald'liv like 'expietio^ tfaatpahdyiifl of lienrea 
MmU qwfcyctar fw i P ipfe te ire^tfpattapart of tbe btaio, becaase ir 
a«illii«tda»'toaie j>fepeifiea of life. 

J M|»a Wlm teea utaiM timrtelateA dbefie bajppen intnrd 
iM^ iHttal^ liiayliera be'fepeatedMst/byxintaTbiii^ an babMai 
lalatibii >rf 'tl^a«{fd/^'A|NMitar'fc^tf; Skid, by a new re^tra» 
#bttfat9StitpeiM1>etWiMpakts atftHMbrecoflnected bj lotetcoune 
a f ' fuatti aaj iwtnot^emt'^tit^e^ cdndMaii wbkb ooe oft^ieatf 
hakfaiiiiimlt irbat Meti'mted(aM'«ataipMgivett)tbaldiK^ 
adglh dtenyaa uot l m i m i^ aeftiriritfabiiit tb^ tniteaot df aay 
caasatiTe relation between tHeair. It la *veeettMT bdfora We pra- 
' ' " ^thodfrf dikt] 



r iuyft w tb a r t* Mjfbtrr^aHer tbr i^thod of dbtnaabbiaf^ be- 
tilmDadliei|»a» «bidi;tMiigh bai5torHag^a'tefMs» are udependent 
dfwolr oUkf/ aad'tboite te %hidf tbe Mb^qaeur^ it prodaeed h^ 
AKrtRie<»diagdiieate. 

i'^ ftf. tv^aiaki9g'tM»'ditti»eBaii'Wa iii% IMte ib ffeaaent ctior; 
a n ^ a uiy ^fo addraf <ba^ktbiertoti,1famthrer, are Hs foitow. 'Mere 
. gaaibt«iaa,i»4ao betorrb^ea iMitM; dui iHefer proi^e caatatioa: 
btoit'iMiieatei'dlaMkitioailfrotti^tb^^tta^ of tuccetsloB ta tliosa 
palpabk iattances of caasation in wbfcdtthe dapenden^e of tbe effec^ 
^ i Mgdadbinieialhrbe |AtJivedi>^tbaTesak^ ^od 

frtHf: HBi tabittra^irqr(0k'#itfaM]iiia). ind of oombiniDg tbe 

bt.^'*8ai0eeHh«P4nfe,*lf|Mrthie gnm^ of analogy, irbicbbat 
i ii rii a ri Mfy cikpHilned^tttiHf MMate^eaatatkm; aad yet lit 46 
i#f%«fli0r«veiTUitai|efc^af^aeetii0iitd^ inggeit evar so faintly 
iif HAmitt of mutation* ' 

'^ '*f 19.< Tbcfsabeeiiioa'ftf'iibaAotloitrtme cause is imm-uh 
M^ffO«i'lMlagy'iaf Mataftpi^; we fibftr-p^sitiVely the operation 
t^a'caasa'iralr'iiiihEfacea'of'MNMil^ dayiuid 

Mlg k i'h i M^t M^ tmeeeiHllbe piattenceor ibeence of tbe sun. But 
we presume still fiirther upon tbiifiioalbtT, we infeirtfae operation 
l€^a liNlin*^#ffiir tbe baac^ftiknsffbe ftma obn^ueaie tb the 
MMrmtftMattt' Hj/ftfrnm; batiiot>AlMrli(ft; thus, an bunce 
*ad^ a*Mf of laudaauflf taken iiito the stomach will eommenly, but 
libt'alwkys;'pfMu^ deiMn ito'baveno'besit^ion in assigning' the 
litlAlttUhi aa Ma^iaaM of VteaHl^'iirtbasriAsh^ hi which death 
Mfer^dSltfi, lltottrttMilaiaUag^tlMra'a^ bthcr iii^^ where (be 
iN l W tt ' d»w? um i ta ne<i aVtf'alite; In* which it Is tetfoUowed by 
ditCTfty^' Ji d a aWir iked^dhk tam to ittong in ioiabgy to taosa- 
ItbiH Mr w« ^i^HHrf^taMpIl^ ttaepos*ibilit]rof ottr bfeing deceired 
ir«a1«f<Miica gMHnd^llpdn irr toil y^ arr do sbaktiam aiaka 
«4NMKilAMyde«I^ ii 

fi wad siiyiirtdMttiMl^bP H ib sc f igiil atqa^iiHiiBa/ ' 'AtfwMtsbc 
^liilw y W'Mtt^fclWt? btsiiii^w«>aihlagy tothefAatpr^Uv^M 
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upon this analogy we fooiid an inference of ci^ttsation; the point 
of analogy is between the fiyoueni and the invariable, consequently 
the analogy must be established or presume^ upon, in proportioo 
to our experience of the frequency of the succession of like conse* 
quences to like antecedents. These grounds of the inference of a 
cause as is just stated are imperfect* and must admit frequent error, 
for we cannot define what nuinber of successions of like conse* 
quences to like antecedents, are an adequate number to prove 
causation. ,. t • ' , . / r *. \ ' i ^* j 

§ 11. tiente then, alth'ougti we inftfi^ausatibn fr6ih' succession, 
we are obliged to confess that we can do this only in certain cases; 
before we can admit the truth of an inference of causation, we must 
have had an experience of a sufficient frequency of a like success 
«i9n.ibPJfiaffft infeQiX^iU Jipldidiffe^ regard to 

!^hfit7QOfi9titiAles»a migifkiUficrimfiii^ and .ti»ey^aiitilif*.f i)ioaBihfe 
lU&BAitQiAiin tlmmmer fivfo^ |i .greaibidivdraityri^itp|UAi«ni.d]p«a 
, jmportaiift ]^iit9^' add iffmmpMl^iSNf tii>t|liitttictiaitiO<^fftoM>yjitoJ 
l^se-retisoQejrs* r, -h ■■■ . nj ..h .J i. >ihr.'/.i 7/...; <i .tn iU fHil> 

4ider^4i^ sufficient] fiv^«ieo«i|b<of /llld>tsn«fe^u«ttp^I ttianiinf^ 
^pnie>dy£Hwnce>Cvtbere^ift^not|ietee9titdl^ in «Mea'MAvliick9the 
'»ame.iC(](nsequenOeii( Ido not jucoeed: tbk»mk am(ittit4mt9i i ;i4i>r«iB(i 
i9stailcQS,. }we. balancfet i» ^ftopunt iMlwiua like^^^l^ 
cession; and we oftigm H.^kil^c iaily^ mbtrmlke^^fhBquaus^oid. thfe 
MaieisUc€»ifi|ini(^>plr«aohki9Ucl>-lhe itntariMei icaiteodb .A|t of 
<the feiic^Hioas^ .>Thiis ^H^aAiqaift oul- ^al;^V^£;itha jeMbibitiw 
,«f alps^icular .ofeedicia^ jfaQ^ilh(tt.£(dlaR|sd>l^jretdiicrybC^ 
|»hthais >puImanfllis,ioi.pnci inAtauMSf^thia;sikaaa■•iiinfwinld^'Jl»httlre 
•men are of sp<)sed.^to oatcih. mI: straiss^indtaiteBaiyo^iil^^caniMitioyc 
4f the same i^vt«t< succeeded to.itiLneiilpbitioB an t^ninatahoes^uiti 
credit m^liU he^liettel: au|iport)ed3&/ifcin^iinndffied^'lMtt^>s^ uiM 
itshouM^ucodedinxfive imI liului^filiie,; we^dMdddJicaitetefCBbaps 
to aftsigh it tas thejcyuiseof recovery in^Mie£fsi; fiva^itf ^AetifMids 
«tsho|i(d fail in^ty ca8evivejitiaoiiU,aay thnl.in Iha&retin inhich 
itwas/i>//9i0ecfrfagfjrecovefy„:tfae oureiwas a^mgJtmMilUK.anuetu 
If it should juececfdiii a hundred and &ilinifiii^fWii.filiQuld thsB 
perhai^Judge^Jbe huqdrad tO>amatot itoi an adognatit /nuaAtP^ 
AstabUab .l%;ild^ilion. <£.tbei.itiedi^inft^asi|K eaiUK^ jreosmrry^ 
while we should explain its fiiilure in .the o^dudhMity^ by^aupposinfe 
ik^me. diVersil^ of.isioctintslMiccii, .}m which ltsgeiaitio»>ai a;4|ause 
was BiOfiiified/4a hayecpcevaiUd.^t.l^eBnclaftiQB) amonn^tq thisi: 
j»6 infer l^«ir>socolidar])r.is prndnkiidll^yift^miBaiiy^disiuim^ittp^ 
.im^xpetietoeiitfia:{re^yiM^ nttisi t(iitthev:othekv 

yirtividedatihQsanie time that jomt .^experience fiiratshei uscwith. 
no strongeic.analog^sto ijensible cansatiilMiy l^iwltkh^f miexi^^ 
jn8tifiedJn:ifflnsidfiring thorn tdistinctt' >.. -. . . . ..> . ,/.,5 

\ /i,. ' ;^ ■ .',:..}! *'• ..w • ' •*. . *.;;*,'-. . ,:»; 
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CHAP. V.T'-OemraN^^eefReUUiDmu^: 



f i.^THE prodaodoo ofa'secobdarv by a primary disette 
k aecomplitli^ by one <Mr botb iii. tboie nofteB of canatioB wbicb 
we Jiacfeaflligiied to be ttntvcnaly ▼!& by additkMi or abstnelioa 
jof Goiittitoeiiti. Tbe pari wbicb become* the seal of tbe secoa* 
dary disease is now identified by its causes as a state of faealtb. 
Tbift state is changed wlien ibe'secoodary disease bappens-^dbn^if 
*by wbatt by^som^ins added or sometbiof taken aarsy ; ;kj faow- 
•ter ifae conditioo of cUseisp'always respects cMer exeiiiff ely «r 
priacipallv the pn^Mrtiea wbleh have been called spii^tual; we are 
-pfeclndtd an anriysis of relafed disease;* coodocted with a Yiew to 
be informed of precise stales and ffidffit imsrt. • > 

§ 3. la those oaies ii^ reUted ttiseaee which, happen between 
«eats which aro conaedtd by fiinotion, we are sometimes able to 
iay, as in tbe case of pandyais^ ihanpentng from injory of the brainy 
the secondary disenaeis here pfoduoed by privMiUm of accustomed 
^operties, dEc; in a case «( eontullions» we should perhaps be 
'inclined' tot say^ in consequence ^of distofbance: or- injury of tbe 
jirain» properties ate . c mmm ui i k ated to themuscUs which produce 
•apebaad such.phenaiipna; tliis/ however; would be onfy an as- 
sumption^ though pccfaapa>it might appear upon further inqoiry 
to bo a probaUe Ode, Bitf» in a' general way» no advantage can 
Jesuit from an attempt at investigating aecoraing to this division, 
iMicaose»'allhougfa! Jt is the ^y one by< which wc'ican seek folr 
aensible evidence, it is not ladapted to subjects where our best iif- 
ibrmation must be iqferentiid, and>thattdo founds upon analogies 
both numerous and obscure. • 1. 

\Z. Conditions of seats -may be printed either dilwctly, as by 
ihe propccties of life occim€n^. the seats, or imdil^ectly, as 1^ 
Nation of the properties of life of ^ seat with the pre||Miration or 
distribution of the fluid material, which again is related with othec 
seats* Sufficient has already been said Inf wayof Jndicatmg that 
complexity which must be tinravdled by him who is ambitioas of 
giving a complete analysis ofaqr onecase which might be chosen 
as a s|>ecific subject. Without here attempting any further an 
analysis whidi belongs to particular inquiryi I shall consider 
rehUed disease after a looser fiMbion. 
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§ 4* Wben a secondary succeeds to a primary disease, if they are 
to be coasuilere4 according to the rules laid aown» ^s hqldiog si 
causative rel;atiQo with each other; ip every Instancy of relate^ 
disease ooe of the following resists ensues: 1st, either the primary 
disease ceases upon the occurrfsn^e of the secondary; or, 2nd> the 
primary disease preserves or f^h^inges it3 chapcter^ according to the 
relations of the properties of the secoifdary^ with thos^e of the 
prw^ry seat; or, 3rd» ofie of the pjrecediQg results on the ppmary 
(jiseas^ happens either by a relation with more than oiie secondary 
seat^ or by an extension from a secondary seat by which, perhaps 
through many mediate relations^ the primary seat m^y come to be 
^i^cted, according to one of the above results, by processes to which 
it gave origin ; or, 4th, the primary disease may produce a secon- 
dary, and the affection may from thence be further extended, and 
the. disease in each seat mighf run tl^ same course ^s if only one 
se^ajt were the subject of it. f his elaborate division admits of being 
reduced to tmp classes of related disease, via. 1. those secondary 
di^fases which tend to cure the primary; and, 2. those >vhich do not 
tend to such a result, b^t on (he icontrafy add ouiy to tjie com- 
p]e;|itY of this sywp^ouis, 2#d perhaps plt^^p^tely convert disease 
into dpa(h, 

§ ^, Th^t certain diseasf^ ^e f clipped with each other it> the yv^y 
of ^^use and e^ect, i$ a Kiq-^j}^ ^W^ k c9tempori|L|[y with th^ jsarliest 
records pf ipediciaj ob^rvatjpn^ jit is also a piece of inforn^alion, 
popular with ^U crlasse^, that tne^ure or one disease, whether spOn* 
ta^oMs or by. aft, }s soiuieUine^ C^Uowed by the ojcpur^ence of 
another. Thi^s, it ^ comv^t^ to ;expec| a favourable change of 
i^pe iuter^l disease, jupqq tb^ Ofcc^urrencje pf ^ cutaneous eruption; 
thnSf^p, H h^ /H|1<^R WdejT the ip^^-vation of the ignpfant aad 
V^^i»£essional, jrha): a putai^e|(H^ dis^^ iCfuefJ j[)y external applica- 
tjpi^s x^ftfifi prpdW^^9 YJscer^l d^ease. Tl>e, language of the. vufg^r 
ip the fi^st of thefie i^s^es i • • « s is coi^i^in^ o^t ; 

VI tkf fe^ond* that ^ djs^ } jn^ 9T fettled 

upon the lungs, for insla^ le class of facts 

ber» advei^Ad to is w^H M ^^ ^he subject of 

^^prcss tr(^tug^,^nd bav/i every a^^, and 

expMqed ^ci^pr^if^ ^o thi the times. But 

4^ pro^Bj^rs »f medicine r sceptical with, 

respeict ^ t^e a^sigi^ed ^gei [uestion, though 

it. is ^t ifppcojbaJ^ tjiat tt ^ ther against the 

49c/MriDe fif humours* ^^c, were explained* 

tji^ a|^il)4 the more nu> y might be al- 

Ipived io fiiri^ish. To all i^ay the class of 

f^M^4fi^iWted asdiose oi io)vo : by some^ 

the^ jf)ic}f are q^ uifferi & of a relation^ 

^Ui^. k, they ^r|Ei co^side other; others 

admit ^hje ri^lation, and e; of the vulgar; 

others pay %h%t ope disease ig thrown upoi;i 

:^nother part, is conv€i*tei tier part : some 
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physicians admitting the class of facts, and admitting aTso the in- 
ference of a relation, believe that the examples are very rare; others 
are inclined to think them unitersaU aye, and to allow them only 
one tendency, although they might tend to 50, or 500 different 
effects. It will appear from this account that the existence of 
related disease has been long known, that the knowledge of it has 
become popular, and consequently there is no novelty in the state-r 
ment of the fact. If we would improve our knowledge with 
fespect to such disease, it must be, not by ignorantly generalizing a 
single limited class, but by a just analysis of its laws, by an in- 
quiry-into its nature, its frequency, and by an accurate dtscrimina* 
tion of its instances. The first subdivision which we have proposed 
of this class is that of related secondary disease, tending to cur^ 
the primary. 

§ 6. Perhaps the most unequivocal examples of related secon- 
clary disease, tending to cure that which occurs in a primary seat, are 
those of metastasis. A person might have pneumonia clearly charac-^ 
terized by its symptoms: the symptoms of ihis local disease on a 
tudden shall cease, and the subject become immediately affected 
with phrenitis, which shall be followed by death within eight and 
forty hours. These occoneaces may be confirmed after death by 
dissection (quod^imos testamur). If we inquire into the causatioit 
in this example, vre are those to whom the whole process is per- 
fectly clear, who will reply, the inflammation left the lungs and went 
to the brain ; was it then the same inflammation^ and if so, what was 
the object of its journey, or why did the inflammation take it mlo 
Its head to travel f To analyze a little more curiously : 

§ 7. Inflammation exists in the lungs: why does it cease in the 
lungs? either from that progressive causation (which has been dt* 
scribed) taking place in the lungs, or from a progressive causation 
taking place elsewhere, by which a relation is opened between the 
seat of such progressive change and the properties engaged in the 
disease of the lungs, the end of which relation is, that disease is 
Established in a secondary, and ceases in the primary seat. 

§ 8. The evidence in this case derived from the order ol suc- 
cession is, that the disease in the lungs being the antecedent, is also 
the cause of the disease in the brain which succeeds to it; in other 
wordsy, the properties constituting inflammation of the lungs leave 
this seat and are traqsferred to the brain. But if the pneumonia is 
the antecedent to the phrenitis, what is the antecedent tathe tnetas* 
tasist -or why does a. disease leave a seat in which it is estaWsbedt 
The alternatives which must form the answer to this question are 
suggested above : either a change, takes place in the properties of 
the luilgs, by which they no longer admit the state of inflammation, 
which is then assumed by some other viscus, already in a predisposed 
state to take up inflammation upon the cessation of it in another* 
seat; or else the brain (contiuuiug our example) assumes a 8tat<B 
which is so related with the properties engaged in the inflammation 
#f the lungs, as to produce a ceNation of the inflammatory condition 
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in thb #eat. From this view it is obvious that the sensible tiMCessioii 
is inadequate to detcnnine^tbe causation ; for the brain may be the 
the Qrst to assume a change, by which it cures the disease in the 
lungs; or the disease may cease in the lungs, from causation pro- 
ceeding in this seat, and be assumed by the brain, or any other seait 
which is predisposed to this result, under the relations which obtain 
upon the cessation of a disease in a seat which it had hitherto 
occupied. 

§ 9. The alternatives here suggested must obtain in every case 
in which the priu>ary ceases upou the occurrence of the secondary 
disease, but they do not necessarily obtain in all cases of related 
disease: thus we say dentition disorders the bowels; this is % 
case of simple succession, which, by analogies before explained, vre 
infer to be also one of cansation. If, upon the pccurrence of disorder 
of the bowels, the process of dentition were suspended, we should 
then have to determine whether the change preparatory to thai 
nietasta^b took place in the bowels or in the maxillary nerves. The 
progress of consumption might be suspended upon the occurrence 
of pregnancy: here consumption, as a related state, preceded 
pregnancy, yet we know, as the cause in this instance is palpable^ 
that the seat of that change which produced the OMtastasis was the 
aterus, or secondary related seat. Thus also the catamenia may be 
checked by an exposure to cold which will produce rheumatism; 
the change preparatory to, or causative of the metastasis is here alsa 
in the secondary seat. From these and many similar examples, we 
may perhaps conclude very generally, that the primary disease ia 
metastasis does not produce the secondary, but that the metastasis 
itself is determined by a change which takes place in the secondary 
seat. Yet this conclusion must not be universal, for we know that 
the change which is preparatory to the metastasis may take place in 
ihe primary as well as in tlie secondary seat, as when inflammation 
of the brain succeeds the cure of erysi|)elatous inflammation of the 
arm or face, by means of cold lotions: this abo I have seen in*ti 
fatal example. We must rest then with the alternatives which wilt 
respectively be adopted in the several instances, according to sensi- 
ble evidence where this can be had, and according to the nearest 
analogies from defect of better proofs. Without, then, comparing 
instances which cannot be done accurately, so as to deduce a general 
rule of probability, with respect to the origin of the processes of 
metastasis, we will simply state tho facts by a designation which will 
agree with either of the above alternatives of the mode of causation. 

§ 10. Related disease, according to our reduced division, is of 
two kinds: 1st, as when a primary disease ceases upon the occur- 
rence of a secondary ; and, 2nd, as when a secondary merely suc- 
ceeds to a primary disease. The former instances have been ex- 
pressed by the word metastasis, which implies that the disease leavea 
one s^t and goes to another: this, however, is a conjecture without 
proof, for an infiammatian of the eye may be cured by a spon- 
taneous diarrtKBa; if the identical properties of the prinrary disease 
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went to the sest of tbe secondary, these properties, beiog those of 
inflainmatioiiy siioukl produce ioflaDifnation of the bowels ratlier 
than a diarrlKea, which rarely occui-s io iDflammation of the bowels. 
If the ideotical disease of a primary is in metastasis transferred to a 
•econdary seat, as the character of the secondary is commonly tery 
different from that of the primary disease, it is necessary to infer 
that the identical nature of the primary disease is liable to be modi- 
fied by peculiarities which belong to the secondary seat. Laying 
aside the word metastasis, by some it is said that one disease is con- 
werted into another. This term ** conversion" is one which either 
does not carry a clear meaning* or if a certain meaning shall be 
agreed itpon, it implies a theory which will reqnire proofs. Either 
the Word ** conversion" implies the operation of a canae which pro- 
duces its own simUitudep as one man is conTcrted to the same 
opinion as another; or as life converts constituents of food and air 
info life, &c ; or eke it is employed with greater latitude, as water 
is converted into ice, bcc or as wine ta converted into vinegar; if 
employed in the former sense, it it not applkable in the present sob- 
ject, for we cannot suppose that the properties constituting inflam- 
mation are made those of a diarrhcea, or that they are converted 
into an effusion of blood, &c.: if the term is eiAployed in the fatter 
sense it designates no one species of causation, bat may apply to any, 
as cold converts water into ice, that is, cold and water make ice; 
or sulphuric acid will convert magnesia into a neutral salt, that is, 
sulphuric actd liud maguesta constitute a neutral salt. I would not 
be understood that the term is violently objectioBable, or that sotfte- 
tbing may not be said on both sides respecting its nse in these cases, 
but its implication in the first definition will l^lir a cavil, and in the 
second it is no term of distinction, 

§ 11. The first class of related disease, viz. that in n^hich n 
primary ceases upon the occurrence of a secondary disease, may be 
called suhstHutiak of disease, which merely depresses the fact that 
one disease has taken place, white another has eeased; the word 
** vicarious," which is familiar in medicine, eiipresses the sinne thmg. 
The second class of related disease, vm. that in which the pritnaty 
does not cease upon the occurrence of the secondary, may be callea 
related extension of disease (the cdosatiVe relation beii% in bofb 
eases assumed upon the grounds before stated). 

§ 12. The examples of substitiited disease are verjr numerous^ 
and it is upon this experience of their frequency that the reiafio^ ot 
cause and effect in some or other of its modes comes to be Inferred 
to subsist very generally between them. We cmnot, h^Weven «*pon 
this point compel belief. 

§ 13. Although the examples of substitiAed dised^ vtt itttj 
numerous, they are itot snifieicutly regular to admit ft ela^lsifidition 6f 
those primaiy dneases which are likely to be cured (to iHg an eit- 
pression) by the oecurreflce of secondary ones. We ettn tfatVf^ 
(owing to this irregularity) perhaps w^ can in no cil^ if^^lt^rf^tlM 
cure of a prio^ry dibease by a s^cotidal^ o6e) that i^^ #e ciMliiot 
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proaouoce that a certain secondary disease will succeed to the 
primary, and that the latter will then cease. We more frequently 
expect the cessatiifn of a primary disease, when the symptoms of % 
secondary one, of the tendency of which we have had experience^ da 
actually appear, than we anticipate a substitution of disease, while 
the existing symptoms occupy conclusively the primary seat. Ther« 
IS, however, an exception to this remark, when the same secondary 
has been substituted for the same primary disease, in one or more 
histances. 

§ 14. It is desirable on this subject that the collective experience 
of individuals shoirid be possessed, in order that our reasonings may 
receive the advantage which must be derived from a correct estimate 
of the frequency ami peculiaritiea of substituted disease. My own 
experience (A these diseases is pretty extensive, and 1 have elsewberd 
made some progress in an attempt at their classification; at least, I 
have collected and arranged many detailed cases. In this place a 
few only of the instances can be adverted to, as illustrative of the 
cessation of one disease by the substitution of another. In this way, 

3. Chronic pain in the head poay cease upon the occurrence of a 
ehronic diarhoea. 

2. Violent pain in the bead, accompanied for a considerable time 
by general derangement of the health, and particularly of the nervous 
system, may be cured, to use a common term, by the formation of an 
abscess in the back. 

3. Pain in the head, disorder of the nervous system, which had 
proceeded to insanity of three weeks' duration, may all cease upon 
the formation of a carbuncle in the back. 

4. Chronic plethora of the vessels of the head, producing vertigo^ 
lethargy, &c. requiring frequent depletion by cupping or by th* 
lancet, may ceaise, so as never again to require these artificial mea* 

' sures, upon the occurrence of a large incurable Itker in the back. 

5. Insanity, iiirhich had existed a twelvemonth, ceases perhaps 
under an enormous accumulation of fat. The formation of fat is of 
all otheirs the most frequent instanee of substituted disease. It 
cures habitual disorder, improves the condition of that which H 
called a delicate constitution when it occtlr^. The formation of fit 
tends to niaintam health by defining a harmless seat &f disease \9hi\t 
it lasts, and it is teldom spontaneously removed without Ib6 occut* 
rence of a substituted disease id 86me less convenient seat. 

6. Vertigo, altHlialing with asthma, mary cease upon the for* 
mation of an abs9ess of the foot; this abscess may produce t 
troublesdine wound, upon the healing of which apoplexy may take 
place, followed by paraplegia and ratuityi to this may succeed 
swdling of the legs with improved motion, and recovery of th6 
intellectual powetb; to a cessation Of the sn^ling of the legs mat 
succeed spasmbdic bteathtds, which, ceases again upon the r^tatti of 
(he siVefling of the legs; this agkin ceasing, apoplexy attd detttH 
aupetVetie. 
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7. Apoplexy ifbllowed by delirium* coDtiniiing for a fortDtghf, 
might cea«e upon the occurrence of a cutaneous eruj>tion. 

8. Tic douloureux of the sciatic nerve may succeed to the cur# 
of a prodigious cutaneous eruption by external applications; this 
disease in the nerve might be intense for a time, and cease upon a 
return of the disease of the skin; it may return when the disease of 
the skin has again ceased, and be again suspended by pregnancy, 
and the offices of suckling, dec. 

9. ConvnUions, repeated at short intervals for a week, in a child 
may cease entirely upon the occurrence of a considerable tedematous 
swelling of one arm. 

10. A violent pain in the stomach, occurring in the form of two 
paroxysms a day for many years, each paroxysm ending spon- 
taneously by vomiting, may be sus|)ended during seven months of 
pregnancy, and return a fortnight after premature labour at this period. 

11. Excessive sensibility of the retina, producing violent pain 
under an exposure even to a moderate light, may continue for years 
and bid defiance to remedies, and finally cease under a spontaneous 
chronic diarrhoea. 

12. Sense of fluctuations and noises, as of waterfalls, inihe head, 
sometimes attended with irregular fits of insanity, may cease upon 
the occurrence of temporary diabetes, or a most profuse secretion 
of urine, continuing not more than two or three days. The same 
disorder of the. head may continue for months in the same subject, 
and cease in the same manner in two or three distinct attacks. 

13. A catarrhal disease of the bronchiaB, attended with an ex^ 
pectoration of perhaps a pint and a half of mucus in twenty-four 
pours, may succeed to the cure of an extensive and inveterate 
cutaneous disease of the back* 

14. Veitigo and pain in the bead may alternate for days, with a 
spitting of blood from the lungs for weeks or months. The spitting 
of blood having ceased, the subject may become mad, and finally 
die of apoplexy. 

15. The instances of vicarious disease from the suppression of 
the catamenia form i( numerous and well-known class, to the familiar 
examples of which it is unnecessary to add. 

16. Vertigo might cease upon the occurrence of hydro-thorax ; 
this latter disease may cease under an enormous swelling of the 
legs, and this latter terminate in a prodigious secretion of urine. 
This order may be observed in three attacks, and the subject finally 
die ^ apoplexy. 

17* Fever with delirium and a pulse of 14T) may continue fof 
six days, and the \if^t\ent effeciually remiing the administration of 
a single medicine^ may from that time have had no evacuation from 
the bowels; at this time a. diarrhoea occurs, the patient may have 
foi^rteen or fifteen stools in as manv hours, the fever may immediately 
abate, the tongue become clean, tne delirium cease, and the patienl 
may be in every respect convalescent m two days after ttie occiUTt 
renceoflhediarrhcea. 
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18. Hie substitutions of seats in gout are t^oo numerous an J 
well-known to require a single illustration. 

These cases here so rapidly sketclied have fallen under my Own 
observation. I could swell the list to five times, or may be ten 
times this number: these however must sulfice where my business. is 
lather to indicate generally, than to enter into particular details 
and inquiries, 

§ 15. It has been remarked that there is nothing new in th^ 
observation of this class of diseases. Hippocrates was us well aware 
of them as any of those who have succeeded him. But there woulrf 
be something new in the inference that all diseases whtrh succeed 
each other in the different seats hold, like the substituted ones iodi- 
cated above, a curative relation: this inference would indeed be new, 
and it would be no great difficulty to prove ii false. We will keep 
this refutation a little in view, in our exhibition of a few examples 
of our second «lass of ^ extension of disease." 

1. A scbirrous tumour of the breast, of a small size, proceeds 
on to the ulcerated stage of cancer; the axillary glands which are* 
in the course of the absorbents, proceeding from the seat of the 
primary disease, become swelled, indurated, and finally, perhaps^ 
the skin covering them ulcerates or slou|>hs, and the secondary 
disease resembles in its phenomiena the primary one. The primary 
disease in the mean time runs its course, sloughing and ulcerating 
and bleeding, &c. until the patient dies. The only result of the 
secondary disease in this case is, that the patient has a cancerous 
disease in two seats instead of one. During these processes the 
eonstitution also participates in the local disease; to mention only 
one consequence, a febrile diathesis is produced. It would be diffi- 
cult to shew how cancer of the axillary glands is likely to cure cancer 
of the breast, or what tendency fever has to arrest* the progress of 
an irritable ulcer of such a kind, when we know that all its symp- 
toms are aggravated by any causes which produce fever or quicken 
the circulation. This is one instance of extended disease. 

2. A chancre on the prepuce, left to spontaneous processes, con- 
tinues to ulcerate; from this primary arises the secondary disease of 
an abscess in the groin : we should not in this case expect the 
primary to be much benefited by the secondary disease; we knovi^ 
that the chancre spreads and the bubo will spread ; that from these 
seats the disease will be extended to the skin, to the throat, and to^ 
Uie bones. From all this extension of disease the primary one, the 
chancre, does not derive the least benefit; all the consequences of 
it tend to death, and before this event happens the primary disease, 
which, according to some reasoners, should have been cured by 
llie consecutive processes, has unluckily destroyed without a 
testige the whole organ in which it was situated, together perhaps 
with some collateral ones belonging to the same system. If, agaiii» 
the tendency of the consecutive phenomer>a should be inquired after* 
wc have only to observe, in regard to the primary disease, that 
tht local destruction of parts goes on the more rapidly, in propor- 
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tioo as the constitution udfitn, wd tbe setts of the disemte become 
extended.^ 

3. StncCores in the urethra produce hernia humoralis. This is 
another instance of complication of disease without curative results. 

4i Disease of the liver obstructing the return of blood from the 
Teins which unite in the veo. port, produces ascites. Unless dropsj of 
the belly may be supposed to benefit an enkirged and indurated liver, 
by affording it the advantages of a warm bath, it would be difficult 
to say in what other way the secondaiy tends jto cpre tl^ primary 
disease in this instance. 

5. Ulcen of the legs are produced by a varicose state jpf tbe 
veins. The secondary disease in this case has never beep suspected 
as tbe aoontaneous cure of the primary one. 

6. The irritation of a tubercle in the lui^ pro^uciss fever; fever 
accderates the suppuration of tbe tubercle; fever ppaiatains ulcera- 
tion in the primary seat ; ulceration tends to perpetuate fever; these 
processes in regard to each other are not renuduii, o^ the contrary, 
each disease is increased by the other, and b<^h concur to 
produce death. 

7. Water in tbe brain may produce parflysisof the optic perve. 
It would be difficult to shew the tendency of bfifldness to cure hydro- 
cephalus; tbe water increasing, the pressure of tja^ fluid impairs 
respiration, and finally causes it to cejsfe; an ex^nsion of disease 
which stops a p^son's breath if Qot the likeliest methpd of prolong- 
ing life, which it must be presunied if the end of eTfiry ^^fu^cf 
which ma^ be termed curative. 

8. A wound of the foot may produce tetanus : it has never been 
found that t(ie state of tetanus was particularly conducive to the 
healing of a wound. These instances, .as well as those of our Qrst 
class, may be greatly multiplied; bu^ we rather want to make correct 
inferences from these exanmles than add to their number. 

^ 16. Our cojjiciusion from these facts brings us back to ^e 
division which was prefixed to them, viz. of related diseases ; some 
exemplify a substitution, and others a mere extension of them: in 
the former, the secondary is curative of the primary ; in fhe jUlter, the 
phenomena of disease are multiplied, and in every sea^ they run their 
own course, soioetimes with an obvious ag gravatioQ qf the prunary 
by the re-action of the secondary disease, but more commomy with 
no other commiwcation or influence than that which is inferred of 
the secondary in regard to the primary disease, from analogy with 
sensible causation. 

§ 17* But, it may be inquired, although in these cases of e^tfended 
disease the secondary does never cure the primary, m»y not tbt 
tendency of it be to curel would it not cure the priipary,.pr;^vide4 
i^ did not kill in the attempt ; or, by being extended ILo the tprong 
$eatt There is absurdity in these questions, although there are not 
wanting those who would be so simple as to ask theip. ThfB ques- 
tions amount to this: if a wound which produces tetanMs* instead 
of affecting the nervous and muscular systems in thi$ manneiv were 
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to produce a gentle diarrhoMit would not then tbe state of tj^e ijround 
be probably benefited by sucb a consequence t Tbe question is 
best answered by observing, that if no other relations were exhibited , 
but such as are curative, w^ should then have curative relations in, 
disease, and no others, tf a disease. of one seat cannot get well' 
unless it is cured by disease of another, how happens it that the state 
of disease ever ceases at all? A first disease, it is said, requires a 
second to cure it; and what cures the second? a third, it must be 
replied; and so on in infinitum. It is. obvious that some organ must 
have the power of returning to health without being i^estored to this 
state by additional disease; and there is no reason why the secon* 
dary seat should be more lucky In this respect than the primary seat 
of disease. The same sagacious reasoners observing that one 
disease is sometimes preventive of another, as a diarrhoea of a 
disorder of the head, or a. cutaneous eruption of a disease of tbe lungs^ 
bave wisely concluded that disease is salutary: to this magnanimous 
inference it may be modestly replied, that though it is better to^ have 
a little disease than a great one, yet it may be doubted whether it h 
not bejtter to enjoy the state of uninterrupted health without any 
disease at all. The most that can be said of diseases, which^ as they 
exist, are iperely extended, is^ that from their ai^alogy to the substi- 
tuted diseases, they may sometimes be expected to operate favourably 
upon the state of primary disease by progressive causation; that 
one would not always check a secondary disease in a safe seat, upon 
the ground that secondary is sometimes remedial of primary disease. 
§ 18. There are others who would attribute all diseases to some 
particular accompaniment of disease: thus, fever, say they, is pro- 
duced by an accelerated action of the heart; and what accelerated 
the action of the heart? a previous change of the princi\)]e which 
governs its motions ; a change, the general history of which it has 
been attempted to describe. Another disorder is said to be pro^ 
duced by a determiimtian of blood, as to the head or lungs; and 
why does a particular determination of blood take place to any seat? 
say it arises from an enlarged or disproportional calibre of its vessels; 
and why does this disproportionate calibre take place ? either from de- 
fect or modification of a vital property which governs the calibre of 
Vessels, or from a fault in their mechanical constitution; if the former, 
we understand no more than that vague notion that some change has 
taken place in the identity of the governing principle, which directly 
produces the effect or symptom in question; if the preternatural 
calibre arises from a fault in the mechunipal constitution of vessels, 
this modification of a structure must be preceded by that peculiarity 
of the principle which forms it, to which, directly or indirectly, in 
some or other of its seats (as has been many times shewn), peculiaritv, 
whether in the chymical or the mechanical department, is ultimately 
in every instance to be attributed. 

, ' § 19. There are others who will talk about spasms: thus, say 
they, fever is produced by spasm of the extreme vessels. To say 
nothing 4bi>ut the bare assumption in this case, if spasm produces 
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fev^, what pVotfiic^ Ibe ^paml cbld, say tfrey : iet h^iit be subMl. 
tuted for cold, and let the spasm be relaxed, as tUev allow it might; 
what still produces fever! the return of spasm: and what produces 
the return of spasm! Hot cold again, for the paltient may be in^ a 
warm bed. This question they will attempt to evade by replying, a 
dUponiion to spasm; allow it: and what shaH we say of this dis- 
position! simply this, that it is some change which We do not under- 
stand ; and why not say this at 6rstt 

§ 20. Another set will affirm, that att disease's are produced by 
increased or diminished excitement, to these i would suggest that 
we have no standard by which to measure the quantity of excitement. 
But if, par faaxard, their ingenuity should discover one, it may then 
be asked what is meant by the term excitement f say it is the power 
of action which prevails in a living body. This power of action, say 
they, is either too great or too little; and to one of these varieties 
are to be attributed all the phenomena of disease. A power of 
action refers either to the voluntary or the involuntary muscular 
system : to take a specimen of the first, inflamed muscles (or the 
muscles in that state of a limb which succeeds to a violent injury,' 
as a compound firacture, followed by the most intense inflaitimatfon) 
are not capable of performing voluntary motion, this h a diminhhed 
power of action ; if the limb is paralyzed by ligature, ftr division of 
its nerves, the muscles are thus also rendered incapable of voluntary 
motion: this likewise is a diminished or tost power of action, yet it 
will hardly be said that the two states are the same; they have the 
same effect upon the limb, or they agree in being a pnvation of the 
power of motion, but the state of the moving powers has undergone 
a change in either case, whfch is not distingubhed by a term ex- 
pressive only of one particular, in which they agree; in the one case, 
motion is prevented by a modification or disease of its power, in the 
other case it is lost, by an intercepted communication with its source. 

§ 21. In the second department, the power of motion in the 
heart may be such that the actions of this organ are at the rate of 
120 in a minute: with this power of action of the sanguiferous sys- 
tem, there may be either consumption or cancer, or a gun-shoC 
wound, or phlegmonous inflammation, or inflammation of the liver, 
Ike; or there may exist no other symptom of disease, save this in- 
creased action of the heart, as in somcf temporary states of nervotfs 
disorder. If the power of action is the cause of disease (the same 
action being produced by the same power), the same abtiotis should 
produce the same diseases; if they do not, there is another cause of 
disease besides the power of action; tliie blood may be moved 
through a cancerous ulcer and an ulcer that is not cancerous with 
the same velocity ; there may be an agreement of the pulse in both 
instances, yet the diseases are different. Oh! yes, say the sup- 
porters of this doctrine, there is a different di^pontion in the imt» 
lent diseases; and that this difference may be something besides a 
variety in the powers of motion may be guessed from the fiicts that 
. fluids may be ixt^td through alt the vcfMir fei the body by a commott 
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pcfwer ttf tiiotion, and T«l(,witfa the iaine rate of actioiis: in 0||i€ per- 
son a lumbs^r abscess snail form, in another a tubercle in the t^rain^ 
in another an exostosis or a node of the tibia» in another a n^prtifica- 
tion of the toes, in another a gall-stone^ in another the conversion 
of a kidney into fat, in another dropsy, in anotlier calculus of the 
kidney^ bladder, or prostrate gland, in another ossi6catiou of the 
aorta, in another rheumatism, in another necrosis, in another ulcer of 
Che leg connected with varicose veins, &c. Then, say they, the local 
powers of action are not the same^ Before this can be asserted, a 
test shoald be proposed by which we noifht estimate their differencet 
'so far. as they can be judged of by the pulse in the respective seats 
they are all the same, or they might in several examples \fe found 
the same; and if pus is formed and variously modified, and calculus 
is formed, and th^ tex.tures ia one instance preserve their integrity, 
and in another ulcerate, and in another mortify, and iii another pro« 
duce chalky depositions about joints, and in another tbrow out a 
preternatural growth of bone, and in another produce an enormous 
steatomatous tumour, in another a schirrous tuAiour endowed with 
all its prejisponeot properties,- &c« it may be guessed that these 
instances shew the agency of. properties 4hich are not comprised in ^ 
an increased or diminished power of action, seeing, also, and setting 
aside other proofs, that the power of motion estimated by the only 
test whiqb can be proposed, may be in all these insstances the same* 
§ 22. Others there are who fancy they explain diseases by calling 
them aMsociafedmation$p catenated mpvaticntSp aaociated sensations, 
&c. , This Jargon can scarcely be meant to designate a causation of 
disease, it is an attempt at .a classification (or else it is an attempt at 
nothing) upon grounds so absard as to be; altogether below a com* 
ment. We may make motion and sensation a general test of the 
presence, of diseas^e, as there is no disease which does not either affect 
motion or produce sensation of some kind ; ^ut different states of 
disease may be connected wi|h the same movements (as in the circiH 
lation, for example,) or with the same sensations^ We form our 
opinion of the, mature of disease frequently from the motions, or the 
sensations of its seat; but the ciffumstances of sensation and motion 
are only tiie s^mptofus which indicate particular states of disease 
upon analogy^ that is, because such sensations have been found to 
accompany certain states of disease. Thf^ instances in which a single 
symptom can stand as the representative of a disease are very rare; 
perhaps there is no disease \vhich may be defined without the 
enumeration of many symptoms; symptoms are the sensMe results 
of invisible changes, and they becoipe in turn the causes of disease^ 
IS in those examples, in which certain symptoms produce the conse* 
quences of related disease, ^ a pulse of 140 may be produced bv a 
compound fracture, and the brain m this case, unable to su:»tain this 
vehement circulation, exhit^its, .lender it the phenomena of phreoitts, 
,as delirium, &c. 

. V f 93« 'there is one other doctrioey which, as it is pdopted to some 
>#^rti»kfW(Wt0..^mKiife(.i|i^^ T3m doeinoe in effect is this. 
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nib to6at disease would exist if the geneml health wel'e good: there 
is no general disorder of health which does not originate in 
some of the abdominal viscera. This doctrine is at least very 
comprehensive and apparently very simple. We shall examine, a 
little the grounds of it, or how iar it is likely to be true. To re* 
duce it to its greatest simplicity, all, or we will put in a saving 
clause apd say riiost, diseases Originate in disorder of the ,S(tomach 
aiul b6wels, &c. 

• § 24. Tlie evidenee by which it is 'attemi)ted to support this 
t^octrine Is, Ist, there are few diseases in which the symptoms of 
disorder of these viscera, or of some of them, are not present ; 2nd, 
these diseases get well as the s\inptoms of disorder of the prepara- 
tory origans disappear. To reduce the question as much as possi- 
ble without forsaking the doctrine, instead of including all these 
viscera, we will speak of^otic merely as a representative of the rest, 
or of as many as may be disorder^, and this one we will say is 
the liver: *' ^11 ^or most diseases or(gffia/e from disorder of 
the liver." V 

§ 25. The liver is disordered in most diseases, therefore 
^disorder of the Hver is the cause of most diseases; this h the 
argtimebt i we wiH suppose the disordi^r of the liver to he indicated 
t)y furried tohgue^loss of appetite, irregular bowels, &c.; it is best 
,to agree upon onfe sign, to avoid a multiplicity of wordst let a 
furred tbngue theti be, if occsfsion requires it, the representative 
•of all the other symptoms of disorder of the digestive organs. 

§ 26. Disorder of the liver can be assigned as the cause which 
produces other disorder only upon the argument of succession, 
which is analogous to causation. There is disorder of the health 
accompanied by a furred tongue: cau it be settled in all cases 
which of these is the antecedent, anid which' the consequence? can 
it be said whether the Kver is disordered first and then the health, 
or whether other disorder precedes ths|t of the liver? the succession 
is not clear; and if this fails the argument loses its principal, if not 
its only support. There are other cases in which the succession is 
clear: a person from exposure to the weather has a rigor, he feels 
a lassitucfe with dull aching sensation over the whole body, these 
are the^^f symptoms; the pulse is quickened, and the tongue 
becomes furred, and there ia loss of appetite, such is the sensible 
order of occurrence. In this instance it is clear, from the obvious 
succession of symptoms (and we have . nothing else to trust), that 
other disorder precedes that of the digestive organs. Take anof heir 
case: a person receives a deep wonnd, a lacerated one, or a gun- 
shot wound ; his tongqe was clean enough before this happened, 
but in thirty-six hours firom the infliction of the wound the tonguo 
is furred and there is loss of appetite. From these facts, and there 
are many such, it is proved that disorder of the digestive organs 
may be produced by disease originating cisewhere, at least as truly 
as that disease <:lsewhere might be produced by disorder of the 
digestive organs. These ^ts r^fiite the doetrine as nn- uoiversd 
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otie': if it is stilt asserted to be true, it can be so 6ni^ in pirticutai: 
cases which remain to be discrimiuated. The argufnent now 
stands thus : there are cases in which the processes of disease in other 
seats palpably precede disorder of the digestive organs; btit there 
are no cases yet cited in which disorder of the digestive organs 
obviously precedes alt other disease, for in general a furred tongue 
is only the accothpaniment of other disease, add it would foe diti- 
cult, perhaps in most ca^es iotpos^ible, to establish a priority 
of occurrence, ' . ' \ 

§ 27. But other diseases get well, it is said,' as the symptoms 
of disorder of the digestive orgatis disappear. This would very 
naturally happen if disorder of tbe digestive organs were main* 
iain^d by a disorder elsewhere, wbicb, subsiding, admits the re- 
covery of the digestive organs; as the irritation of a sun-shot 
wouud having abated, the appetite returns and the tongue becomes 
clean. The priority at the symptoms alluded to cannot jin most 
cases be discriminated ; hence,* in 'tn,bbt cases we are not v(rah*anted 
in assigning disorder of the digestive otg^ans as the cause of disor- 
der elsewhere, with which it mlghit'bi^ connected, while the con- 
trary, or that other disease preced<^i{ tliat of the digestive organs, 
is obvious in some other instances. '""' 

§ 28. Granting then the assumption which, to favour tbe doc- 
trine i^ question as'inticfk asj p^stble, was afupposed to'iie con- 
ceded, ^e find that the eVidenc^'bitedf to prove the dependence of 
disease in general upon the' sti^ftef of 'ihe. digestive organs is alto- 
gether inadequate; it f^ifS of su^'pbitlq^ tbe doctrine, even if the 
.assumptions it iAvohes are freJely *^r4nied.' ' To assert that disease 
can take place only as a c6rtsequenve of disorder of the dij^estive 
organs, amounts to saying that' di'sedife' '^in oWg^'iiaff bftfif in one 
ieat, or that thfere can be only oncj^s^al' 'of primary disease; or, 
to i-etnrn to our teduced i|lust^f(<jn, nb disease can hke ' place 
witboiit disorder of th^ fiver. '^ *'; ' ' ■ 

§ 29. If, then, diseas<icann^f'iil:!i phce witboi^^ 
tbe liver, how happens it that ^ f be' Hver itself becbihes diseasedt 
'The very occurrence of dise$ise OT'tlfe'liyer proves that disease 
might happen without being precedecT by disease'of the Kver; and 
if it might originate id Ibis seat Witfaoui: being produced , by disease, 
as it must, when from a' health^ a di^Ardei'cd state bf the liver 
takes place, why may t|0t disease hi 6ther seats 'have izn >jtm//jf 
independent ort^n? '. ; I ^ ^'* * '' ' ' " * ' j^ 

f 80. But grabtirig, still furthfef;%lt kbrts of postdlita, can it rti 
dhi/ cake be proved that disease' '<)riWira^fi in f he OVerl Take f6x 
example a tubercle of the Hver: why is a tubercle fbrmed in the 
liver? from a pt^dispbsitii)i|, it fliiisf be Irtiswered, whifch eiiists iu 
the liveri and what is tUe "history of this predisposition of proper- 
tied of the liver to form a iuberclef the predisjiosition, it must be 
repHed, takes placie'in'^he series df that pnbgre'ssivechang^ which 
has been described; and" did the fh^st processes of this progressive 
irbange take place hi the liter, orinf a related seati we have reason 
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tbat tie fir9t pw oc ei g M of tkc predapmlioo to a tabercJe ori^ 
aated in tbe liver, ualest we caa firit prove that its lile is ia^ 
pendeot of all other teats, wmd that the properties detcrauaia^ the 
cariieft processes of progressive cbaqge have been allied to tbe 
assiaiilabiig life of the liver froai its first develppoieBt io tbe ntervs. 

i 31. But not to eoctiDber a plain argooifiit with sablleties, 
the preceding espotitioa of the force of the evidence is saficieat 
to shew that such a doctrine cannot be rationaUj entertained; fur- 
ther, that it SMiat be positively rejected. There is, however, one , 
other aigameot, cited periiaps in favoor of the doctrine, apon 
which also we might bestow ». short notice: this argiunent is de- 
duced from the operation <rf remedies, and, ^rl; stated, b as ibl* 
lows: the diseases which.arc, aerated to be dependent apon the 
digestive organs get well (sometimes) under the operation oi reme- 
dies which are deiigned to coi;re^t their disorder; which hct, it 
naj he continued, most b^ allowed to be a proof of their depen- 
ileQcet .d:c. The questioo if ,1 not what these remedies are de- 
9igned to do, Jbut what they actual^ dpi and as for what this argu- 
ment must be milawed, we shall cMwlne a little further before we 
allow ii any Ihiiig. 

S 32, Suppose a disease /or the skin to be cured by blue pill; 
auppose th^t thealvine eicfetipns beqome regular and go^d; sup- 
pose that the secretion^ of bile is. improved* tM the appetite re- 
turnip that tbe, tongue be^offies clean, and thpt. tbe, disease of the 
skin i^ets better, and finally well, under the use of the blue pill; 
does It therefore follow tb^t tbe disease of the skin was produced 
h^ any of,^ pr all; these, pir^umst^ces belooging to the abdominal 
viscejra? the operation of||;j^e blue pi|l may be upoaaseat which is 
only related with tfae,liver^ V^^i^ dz;c..as.well as directly upon 
these viscera; or the disease of thie skif) may be cured* as by a 
premedy wbieh is applied 1a ifSt^at through the medium of the 
Airculatipn; there mny be/;9P . 4epeiideuce at all between these 
pheuomei^, but they may; |aU cease, .as, accompaoimeots ou1|f, 
unider t^ operation of an agebl^. whose properties are remedial in 
regard to tdem al|; or, grint^M further, all that is required, viz. 
that the blue piU acts expliisive^ .upon the liver, stomac^, bowels, 
&c and tb^t the dbeaseiu the, skin gets well iinder the mercurial 
cicitement produced in these parts, yet it does not follow that the 
disease of the skiii wm pr^^Hoifdjpgi their dii^der, for the prcter- 

SturaLa^ection,piro<li)Cfcl 1>y the meVqury ^ay have a curative 
atjon V^tk the disease of th^ sl^iq; the luercury may operate 
upon a oomo^on prioG^le of ^k^nge, the preternatural affection 
of the. abdominal viscera nimy,c;ire the disease in the skid iu the 
Sfo^e manner as mustard plaate^rs on the soles of the feet mav cure 
^outiu the he«d, or as a blister, on the sid^, may cure a pleurisy. 
*e« to these.oases, which are theinoslE kvel to our experience, we 
ao Mt ^.u[^^^oausajtibft fi^||^^ iHi|fc«|il(fy thii» i^bMi 
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is a fAtall^ wgeflMW»'«iv; g<wr liit|hr-i^ 
derof the feet; or pleurby'is^pttllhice^'by^irslaptd^f tbe »ki« 
eoveriog the side, beetfHse tfg|Mits ipplUfCt' t#'< li ilfl» y« > te wiir<«np« 
diseases occupying dther: .^i^n^ i {^oibingf efn pfdv^f' cautnUoH 
betweea disea^s^lietife t^^ SQcctesiriofl'ts notocfteur^ and ^ved where 
the succession is clear, this must he admitted a^n pi^Oof oaly; witH 
the r^tHctkifDS befarenietilioiled. 

§8S. But; it will'bi^iAnther ItnistM, m'tbosodfeess^ffitlricli 
blue pill cure's, the sttiek tire bhtf^l the secr^tiotn? depraved, &c. 
This Act, sitTgiy, priyret oAfy asseeinted, e^ eoticomitaiit disea'se la 
tlifferent seats. If upon a spontaneous evacuation of similar mat*^ 
ter fttttn the beWth cottoected^ dlsMke'Sheiild' ^rease^' aleeoitli^ to 
the only rules of reasoning irMeh caki < be defined^ vv«*are thenr to 
infer an'e«iHiplet>f tfaar<^89 of related disease*wbich is' by sab^ 
ttitution; that is, the disease elsewhene^is 0ut«d,'tfceordiag tOfi«K^ 
evidence^fHom synfpt^tirs,'bydi6ett6eof the'abddiminHl vi^cera^ 

§ 34. That disease of^tbe stdMadi; fiver; &c; may; as weflias 
any other parts; bec^eme*' f he' seats of retaied^ difvease; whether 
of substitution or of exteasioni dannot be denied. > Indeed,' in our 
sketch of an illustration of related diseaseyttii^degk^ of ini^r- 
tance has been assigned ^ortbefeeviseera: thus,' tki^xeessive irrrtk^ 
biljty of the retinia which existed fHr years, while the healtb^'Wtft 
itt every other r^^tptci go^od, baa been cured by a spontan^oi 
chronic diarrhea ; and of tbe class of simple e^eirston, thus, a 
local disease, ^y in ordhrfo avoid a* cavil an artitieiar one, as a 
gun-shot wound, wrth diseased' be«ie, may Impair the appetite aod 
totally disorder the functions of the abdominal viscera: this 
disorder began perhaps ih the^leg ; it may be extended to the brain 
and nervous system; or1t may be extended fVom this system t^ 
that of the preparatory* organs, and^ from disonler<^ these organs 
In an adequate degt-ee, Ihetfisotdermay beexiended toone or less 
to the whole system. Thisjs the greatest share wbich can be 2^ 
lowed to thes^e organsia the complexity of disease:* they may be- 
come the seats of related disease, this, may be' disease either of 
substitution or of extension^ and tbese oi^ans niay;^ in coiiimoQ 
vrith other parts, become the'seatsdtherof primary or of secondHt^ 
disease. But, as the seat cf an nHtwrMif ifrigm if disease} ihe 
ootiottcan be supported ^mljj^' byiirgumentawhielr'Will scarcely 
bear the slighest examination, and which may with the greatest 
^ase be refuted; even though a^tmieats of a^^siiailar deticri^tion 
should be multiplied a hundred Aid: / '; 

§ 35. The ditoussion berepNlrsned with respect to^lbe aatuft 
of related disease, may^ be nearly eomprisedio a sanunarf^'tlte 
following kind': 

1. By relsted disettsc; is impKed eoftditions of tHe fH^^ertfea 
of a seat which produce eflbcts, 'dther ctarvtive or aor^^ tbe vHiy 
ofcausationr. '■ . , n, . .-. . 

% Caasation'betwi^ phehbttietia in iaioml bodies Is iiiftrred 
fma siiGoessiOR iiK a sftfeBbat aambleroT^ifaiices;; dller^^^iie 
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otliers» <^ wUdi we have iisd m mtiAetory experience, at to 
Mdmt m ra— ftitkwi ooder the mmt ebsf. lliis erideoce it ' 
fiMOMled OB aaalogj to the fyntbetiad test of eanatioo : if we 
reqaire it to be coninBed, we ouist eo^^loy abo the analytical test, 
as before eaplaiiied. 

3. Disease laaj be rebted either ia its own or in uiother seat 
The.first, as iftflaiiiiBatioo of a part» is rehted with sapparatioo, or 
as schtrras is related with cancer; the second, as a disease of a 
nerve, aiay piodocc disoider of the brain, and convalsionsover the 
whole body* 

4» Related disease in the same seat is a progressive caosation 
among the properties which belong to the seat, in the coarse of 
which different phenoaMna are e ahibited, according to the rela- 
tions subsisting between properties. 

6. If a primary produces a secondary disease, the seat of the 
secondary either receives properties liom that of the primary 
disease, or properties are withheld or abstracted fropn the seat of 
the secondary by the state of the primary disease. 

6L We suppose that the properties producing disease are com" 
mmmciBted, when a secondary happens as a consequence of primary 
disease, the seats of which have no natural relation, of the depen* 
dm kind in the condition of health: the phenomena of irritation 
and sympathy may be supposed of this kind, as dentition affecting 
the brain mediately or directly, and producing fits; biliary calcu* 
lus producing vomiting; inflammation of the £ver producing pain 
of the shoulder, &e. 

7. We conclude that disease is produced by prwatian of pro- 
perties in the secondary seat; when the healthy state of this 9eat 
IS dependent for natural cooMnuniciated properties upon the seat of 
the priouury disease, and when the fiinction which is dependent 
upon such communication is lost: thus disease of the brain may 
paralyse the retina, or produce tbe.saine effect in this secondary 
seat as a ligature upon the optic nerve. 

d. But disease of a primary may produce disease of a secon- 
idary seat, where a relation subsists of the regular dependent 
kind by eomanmtealum of properties, as when the relation if 
disordered, as perhaps irritation ot the brain producing convulsions 
of the muscles* 

9. It is also possible, according to our causation, that secondary 
might be produced by primary disease, by frivatum of properties 
where no natural dependent relation subsists between the seats; as 
if a pretpKatwral reia^iMi.were opened, the effect of which is to 
render the secondary seat a source of properties to the primary 
one; thus leaving the state pf,t^ secondary seal to be ideutified 
by remmm^g prapertk$f n^hicih, l^^^ deficient in those which woi^ 
constitute its healthy condition. The discrimination pf the moae 
of causatioii ip^theie ipitaaces mustt^ays k^ di%Ait^ ^^^ ih^ ^^^"^ 
illisiQn vin^y.dnhiQi|^}ri^fb» howfiver,^arf:thefltc:i^tiTef< 
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10. If a primary ceases Upon the occurrence of a secondary 
disease, it ceases, either because the primary disease^ has left its 
seat, and produces the secondary, or because the secondary, being 
established by causes either wholly or in part independent of those 
engaged in the pHmary disease, is so related with, as to cure the 
primary disease. The first of these happens from progressive 
change, in the seat either of the primary or secondary disease ; the 
secoi^, either from communication of properties from the secon- 
dary independent state of disease ta the primary one, or from 
privation of the properties of the primary, in agreement with a 
new relation opened between it and the properties engaged in 
the new state of secondary disease. The causation also in these 
cases must b^ dubious: such again are ihe alternatives. If this 
tubject were not already sufficiently complex* it may be suggested 
that, in an analysis of the^e {nrocesses of disease, we have also to 
define the share in them which might belong respectively to the 
properties of life, to the mechanical state of the structures, and the 
cbyinical conditions of the fluids. These latter are to be con- 
sidered as re-agents. 

11. In attempting to discriminate the mode of causation ia 
related diseases, we can only scrutinize the succession, which wilt 
rarely afford much light, because the processes of disease in related 
seats, altheogb in the beginning there might be an obvious antece- 
dent, will in their coarse appear synchronous, or so mixed that a 
precise order cannot be distinguished. Such, however, are the, 
indications ibr minute inquiry: and, to obviate a reliance upon, the 
lalse theories which would expkiin these phenomena, it has heea 
proposed merely to state the nets, that, of related diseases somi? 
are substituted, or curative, and others are a mere extensipu o£ 
disease to related seats. It appears frem the facts, that disease in 
some, or many seats, may be cured by an agency which is extended, 
from a related seat; and this agrees with the design of c^mployiug 
remedies which operate not upon the seat of* the disease, but upon 
some other. This agreement, and the foundation of the design« 
we shall presently have occasion to examine. 
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§ 1. IN^peakiag of the general stlttie <^ disease, it has 
been observed, that our means of analysis do not enable os to de- 
fine in what its variation from the state of health consists: we 
cannot say what properties are foreign, what deficient ; what con^ 
binations have taken plaee, what combinations it is necessai^ to 
aeparate, what combinations it is necessary to restore, or what new 
ones to produce, ^«; we do not know in what dl§eBBt consists. 
Yet, with this profound ignorance, we boldly employ agents of 
various powers ; and he w£> understands in the common way the 
adaptation of these agents to certain cases, will sometimes succeed 
in restoring health where death would have been the spontaneous 
event; and will very frequently restore health in a short time, in 
those cases in which nature would perhaps have accomplished the 
same end by a series of lingering and protracted operations. The 
modus operandi of niedicines is what I now propose to con- 
sider briefly. 

§ 2. By the exhibition of medicines it is intended to change 
the existing or diseased, and to restore the former or healthy 
identity of the properties constituting an animal body; whether 
these changes respect- the system generally, or some individual 
part or parts bf it. The exhibition of medicines being ao intro- 
duction of foreign properties, if the cure proceeded on a direct 
principle of causation, it must be pre-supposed that disease consists 
in a deficiency of properties, and that those of the medicines are 
the identical properties, the privation of which produces disease. 

§ 3. There would be absurdity in attempting to establish this 
as a general principle of cure: and yet there are some cases in 
which it would be difficult to prove that this was not the mode of 
cure. We must, however, take a general view of the facts which 
relate to the question, if we would attempt the discovery of a 
general principle. Mercury cures syphilis : is there any reason 
to think that the disease which we call syphilis consists of a de- 
ficiency of mercury, local or constitutional? Sulphur cures the 
itcli : yet we can scarcely presume that the itch arises froin defect 
of sulphur; or that fever ariiea from defect of antimony, becaose 
H Bta^ht be cored by- James's powder; or that fiiver consists In 
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p4i^(irli^y cobsistsln t defidiencjr of nitre, or Tn thewabtof abHster 
on the skin; or, pursuing the direct principle of causation, tliat 
pneumonia happens from excess of blood, because it miay be cured 
by repealled bleedings: we cannot attribute the disease to such a 
cause, seeifig^ that the j)tieomonla might happen the day after a 
pint of blood has been taken frbni the arm, at which tihie there is 
a pint of blood less in the body than existed in it a week before, 
when pneuttioni^ was not present; or that apoplexy is produced 
by e)ccess of blood, seeiii^ tbatYatal apoplexy may take place in a 
subject who has been bled tWfce a week (br a month previously^ 
and Ifve'd ^^6n gruel; there miisl cei^Tnly be less blood in tbie 
b6dy at the end of sticli a month than there was tw6 months b«f6i¥; 
when The subject Was in good health iiind in habits of full rebletion. 
If it be kkld ihe^e diseases ai^ produced by a local excess of bfood; 
I ask what occasions such focal excess! it must be answered, pre- 
vious disease: siich ilTustratioii mav be greatly extended^ Tb 
this may be added exampFes of the foflowinglind : a persdn having 
a pain in the. head with a furb^ed[ tbngi&e, may became free froiii 
tlNs pkin in the he'ad and the tongue mi^t become cWn, after 
loi^irtgf twelve bui^cfes of blood from the back of the ,oebk by 
eujf^pikig, Without the t!ise of any other eftcient remedy : /the stmt 
result, in a case of a similar character, may be prbduced by 
emretics; the same by bleediiiff from the artn, or from the tembles 
by leeches, otr by digitilis; the same 'from aloes^ antimony, blii^ 
pill;, by an issue; or a blister on the scalp; by change of air| 
pet-haps by laudabtim, Sit. The inferehce from these facts (and 
there are hundreds of such) is, that the sanie results might be ae» 
compiished by different nieans. If ihe state of disease is changed 
and the eohdltibn of health restored by agents which iupply pre- 
cisely those properties which are deficient, or temove those precise 
oties which are in excess, how happens it that iiih agents produdtig 
this similitude of effects are so greatly dhrersifiedt 

§ 4. The question, how many different agents produce the sliine 
effect! may be answered thus, by one determilied to support the 
doctrine of the direct causati6n : '^' All these various ^med!es may 
have some precise properties tn common, with whicb alone the 
state of disease is related; these properties being aflled With diB^ 
rent subMnces, ftiay appear to form a multiplicity of meaiis of ac* 
(iOmplishing one purpose, while in reality the efficient prifpertie$ 
are alike and common to them a'lL'^ This obs'ervfition is perfectly 
just, and i^nanswerable in some Other cases of causation: thus, a 
bullet mity be propelled fi'om a tube either by the force of air or of 
gunpowder, or perhaps steam; these three are different, but act 
by a eomanon property, vii. a force of expansion with which the 
effect is related. Thus, also, ipecacuanha* antimony, smc, Ac 
are capable of exciting the action of vomiting, which would not 
take place unless these, substances contained a common property 
which identifiM ttie state necessary to vomiting; thus» aliOt the 
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Aim mmyb€ desUojcdbj boiliag water, by a botisoo, bj Ae, 
flaaie of a candle* bj aielted lead» bj a beated coal^bj boiliog mU 
Ac.; tbese Appear diffiereot causes^ that is, the egUkui came, via. 
heat, if differently allied. 

§ 5. Bot, io the casei of disease, the analogy to these latter 
instances does not obtain: a disease consists either of defective or 
of foreign properties compared with the state of health; if it is 
only one of these, or both (and there b noaltemativeX the core, or 
restoration of health* must require either that the deficient proper- 
ties be supplied or the foreign ones removed, or Iwth ; here again 
there is io the efficient causation no other alternative. Bat the 
cure by remedies is accomplished in contiadiction to these modes, 
and therefore these modes, which are the only ones ol direct causa- 
tion, cannot be the modes by which remedies act: thns^ suppose 
our pain in the head to arise by defect of the tonic power of the 
arteries, by which a preternatural dilatation is admitted, emetic 
tartar and aloes will cure this defect of tpnicihr: if they dp it by 
supplying the tonic power which was deficient, how happens it that 
leeches, or bleedio^ from the temporal artery, both of which 
obHract blood, and do i|ot supply deficient fnoperties, will also 
prpdoce the same effect t or, suppose the pam in the head to be 
produced by some properties-dencient iuid some ^reign, a bleeding 
from the hoid can be supposed with the gieiitest latitude of as- 
sumptioQ only to remove properties which are foreign to the state 
of health. Vet the disi^ase ceases, leaving the supply of the de^ 
ficiei^t properties unaccoimt^ fpr, 

S 6. It is sufficiently plain from these considerations (and in< 
deed by a little farther disctissipn^ whicb $eems superfluous* it 
might be demonstrated) that tl|e geper^l operation of remedies is 
not by suppUing deficient* or removing fordgq properties* in the 
direct or efficient mode of causation* as if diseai^ of the bowels 
consisted io a deficiency of some properties which exist io rhpbarb, 
&c. but that these properties produce their ?^ct4 by an inHrea 
camatmf 

% 7* We find that this inference, deduced iq conformity with 
purniinuter reasonings, is equally supported by the palpable effects 
of remedies: scj far from ^pchfiqgin|; the diseased* and restoring 
the healthy state b^ the communication* pr the removal of precise 
differential properties; so f^r from this, all the remedies which 
have a sensible pperatiop are themselves* as is weU known* the 
causes of disease* or aU tend to produce preternatural conditions. 
Thi^i effect will be recognised by enumerating a few of the reme-^ 
dies chiefly rcUed op ; st|ch as mercury in its various formst aloes, 
scammony* jalap* colpcyptht el^terium* gamboge* neptral salts^ 
senna* antimcuy* ipecaci^iiil^a, sqpiU* digitalis* nitre* assaf<etida, 
bleediuj^ blisters, warm bath* opium* brandy* wine* ammonia, 
sether* arsenic* b^mlock* &c.; ^1 these remedies which have sensi-r 
ble effects are not the direct causes of health* but of diseased 
stsite?. Ifi theq* an 9gent, whose di^rect operation is to produce 



Digitized by 



Google 



309 

dkttse. bts alsa the pipoperty of restoring bealtii, we orast seek 
alter a mode of cauntion by whieb lilta latter effrtt is aocoiii(plisfae<t 
iQ an mtUrict way. The^qnestimif otiieniise stated, is this; hoiv do 
remedies, whose immednite dfect ir to disorder the seats of their 
operation, produce health? ^ 

V 8. The answer to this qoestion is, that they do it in igenend by 
mediate relations, or they do it by a series of causation : ultimately,' 
disease roust bease and health be resumed by the efficient causation, 
so many times described ; but medicines do not commonly operate in 
this way, they lead up to these resolts^ 

§9* Curative nkdicines may- be .divided into three classes: 1st, 
those that cure^bv a direct relatidn with tbe cause of disease; 2nd, 
those which cure by removing or obviatbg a perceptible (cm* sensible) 
cause of disease by an intermediate relation; 3rd> those which cure 
by hitent causation. ' First, -to exemplify these. / 

1. Itispossible that a bmse of disease may be removed in a 
direct way, that is, the ardtioial meahs raay be related with the 
perceptible caoseof disease, mihout any intermediate relation : as 
if a remedy sboidld be found,^ which beit% taken into the circulation 
is chymieally r^latied with gaU-stoneosp' lis. lo dissolve it, thereby 
curing jaundice (supposing it to arise from an obstruction of this 
sort in the biliary duet); or, as if a flttid«liould mix with indoTated 
faeces, soften themt and so admit a saturai evacuation of them ; or, 
as if a solvent should be discovered for' calculus in the kidneys or 
bladder. The cure of diseaaeain this way, by medieine^ is similar 
to that of tbe^ure of diseases by the opemtions of, surgery : thus, by 
lithotomy a stone is removed front tbe bladder, and the disease 
^hich its presence prtNkced ceases; thns amputalien.is performed 
above a diseased joiiit, 4md fehe hectiostalfe of the constitution, which' 
was produced orjeaintftinedby the jbcaldisease, ceases;'Or, the barst^ 
ing of an aneuHspi'is prevented by intercepting the siipply of blood 
by a ligaturev 4ec: But tbe instmicea of the direct rc^tion of an. 
arti^ial roeaiis^ with the cause of disease,: w nicdicine, are rare. - 

2. Recurring to. aa example, jaundke^- we will say, is produced 
by obstruction of the biliary dncts; i mtder the exhibition of mercury, 
this obstruction is semoved^ and the Jaundice is «ured. We will sav, 
for the sake ef a specification, th^ cause of the disease is a gafl^ 
stone. There . isi no iUreei rehitkm between the mercuiy and tlie 
galUsione, 1^ which the latter may be removed; the gaU^stone 
would not be aemoved.by putting calomel or blue pill into the 
stomach, or into the gidl^dnctv of a idead man. Mercury, then, re* 
moves the gall^stoe by its rektwn with some ef. the properties' of 
life, in some or other of its seatsi.^ay that mercury quickens the 
action of the hearty aiid increasiBS the impetus of the circulation, and 
that thus mechanically, by a visa tergb, the obstruction is removed: 
the relation then of the mercm^ is with. the heart; if any other 
modus operandi is assigned, then tki mercury removes the gall-stone 
by ano^cr interKnedMe reUUom* Disorder of the. stomach is pro- 
duced by Ibe pveaanee (rf bile: tbis.is jremoved ^. an emetic, and 
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tif dMOtdcr-fltaiM; HienlirtiMi of the ^oMlie if wnA cBtim-pf^ 
pi ttiU ibelaiigMH|;<a Ihe iUucl l M gi^ lihieli^ ui coajanctioii with it, 
pmdvM thetftatt ■ e c ttiMy to <he act 'of, vomitiof ; by thu •action 
the bile it i^ected. Ditofder^ depenAnt ii|taii IIm preacace ><>f in- 
durated faeces id the colon, is cnied bj ptii^tivcs; the relation of 
the pnffgaliTes b with- the sccemiDif liuictioo of the internal coat of 
the inlcatbies^fierhnpsalso^with the mesrnterk absorbents, and with 
the pro|Mrttfl»<eoiiceriMd in the peristaltic mbtiona of the intestines^. 
Theindnmted4aoen are removed from the aolon, a» a eanse^nenoe 
of the state produced bj this mediate reln^on. 

3. The remedica belonging Co the ihM dasa are the roost 
nnnierona, and it it npoti thnae 4hat we rely (and ^the grounds of 
this fehttnce will come to.be-einmined) in al4 cusaa in Clinch the 
cfideatiennae ia not known. . Ti^ieBeropKfy this chisa of te^dicmes 
which cure by latent causation: ntlisarder of the head may be euted 
by fefieated 4lecdiogs^ Inaal or geoaral; long before the period at 
which the diaatder csnsta, there nsay be mueh less blood than U 
oompatible with pteleet health; that is»«the disease continues when 
the quantity ^f Mond in the system is considerably less than at a 
Junner period of health; bleeding then in this cane does not cur^by 
feitBo?iog n sensible eausaof dimnse. A fever may he cured by 
bleedings,^ pilifatiie% nntitnei^^ Ikcz we do; net know the cause ^ 
feaer, or if we can assign any cause it may beti remete one^ which 
has ceased to operate, such as eeld; the phenomeoa of fever are 
prodnaed by n modified state. df the principle of life; ifrlio can say 
in whatlhis.inedification eopsistsl or^ what cause (supposing the 
state to be^pieduoedby eouM fcreign preperties) is removed by the 
iemedieal. or» a upposm g -tiidi stale to consist of de&nent causes, 
u(hatpraptrties» orwhetheir' any cnisteg in the remedies, are the 
identical, ones ;which the spirft>veqmi^.id order to have its state of 
health restored! An berpelieeiiiplion 00 the skin^may be cured by 
anenic: who can spacify the causation among the properties engaged 
in these processes of the subversion ef disease, and theiestoratioo of 
health} Not to be tedious in enuiperaiinfinstanoea^ we may briefly 
aay, that the precise causatiovbrfiwhirhremedias' cure diseases is 
never known, or is laten^ except itn those instances where the cause 
vthichpradnaea disease isaaeosrble one, or in whith we infer a 
seinible cause horn analogy* Thiae eaceptaons belong most fre- 
quently to that daaa of' remediea which cure dibeascs by an inter- 
melliate rdation, examples of wlwah are spedlied under that chns* 
Inflammation^ as pneumonia, ia diminished by agiols which reduce 
the action of the lieart, nnd diminnh the volume of the circulating 
fluids r the means which produce these effects are blood-lettiog, 
which is perhaps directly related with the action of the heart, and 
this nctioo' mediately with the state of tnflammation: purgatives, 
which are selaled with the properties of the intestines, and again 
mediately with the state of inflammation; to which may be added 
such roedicmes as nitre, ipecaeuanhuy emetic tartar, squiH, digitalis* ^ 
die. Tbaae meaoi do uol ramovt a supcrnumefniyy or turfJy • 
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defi^^fnt, cause: they are eaH>loye4;witkoiil tby te fewi c t i i» tte 
caiue of diteaie^ eiliif r seosiUe-or nferred* ThctcavirtNNi of >reaM-> 
dietwhichJsinseiMiUeor.impepceptibIek asd wycfi-tis not t# bein-^ 
ferred by rules of aimlogyi) jnajp fbe expieised m latent Ta «xteiMl 
a little our coosideratioQ ofthaae daawt respectfrelj. 

1. Tlie known exasiplet of aguito «diidi produce effects by 
dire<:t relatioa with the cause of diseaseats iew» and are chiefly con- 
fined ito tb« means of opeimtive surgeryk It is, howerer, possible 
tbAtsomemedicioes may operate intbiswayinsensibly, or where tber 
cause of disease it notsulpeeted^ and wlwre the pioperties contained 
Iq the remedy and leoisreetive of this cwieei are not known. In orders 
however, to restore health, the assimilating healthy state of lifiif mast 
be restored, wbtdi) is> seMom or»never the case with palliatives, 
forming chiefly the class of medicines here hroted to operate in the 
direct maooer; os<a violeotpainia thebowels may be suspended tfy 
a dose of ImidanumitbufttJie pain will perhaps iretam, which would 
not he the case ilfhe^aMdannm restored Iteaith by -the direct tausa^ 
tion which sprodueet in everytii-eiipact^the slito of health; The 
laudanum only produces a change, in the condition of >thedkcase/ 
the result of wbich< is theiRHtt^stionof pain, Uc. . The rensedieo 
which are known to caret by ramortng tbe cause of disease • are 
related not with primav^^t but with secondary, or the efi^ts^ of 
primary disease. . 

2. Medicines, thalfemeve the cause of disease by interiHedtale 
relntious. These remedies. m» mediately mhited With the consc^ 
qoenees of primitive diseaas^ and etire the dlieasea dependent iipoa 
the re-Acljon of these consequenees^ or.the. conlhniance ai such 
causes* Thus merouiy, by mevely quidkenmg the circulation (to 
specify a possible mode), may remove, biliary * obstruc^on, and • the 
phenomena would cease which .are dependent upon such obstruction:' 
thus also purgatives remove worms, tbe presence of which may have 
occajsioned epilepsy; butneitber. the rbiiary obstruction nor the 
woroos would have been formed without that previous change of 
the state of health, which we have called predisposition. The 
jauodice jeeases and the-epilepsy ceases, because an agent is employed 
which mediately removes the causes upon which these remote con* 
sequences of primitive disease depend. The reWdies of this class 
nd^y cure primary disease ; but this does not happen <by tb# ratioval 
of a koQwa cause, simply fer.the reason that the caqse betongiog to 
the properties, of. life is not to be known, i 

3. Remedies, whidi cure by latent cansatiom Remedies which 
operate in fchk way^do it by dirretiy supplyingor removing unknown 
properties. &c« ; or by .accomptishing this end> indirectly, or by 
mediate relstions. They rarely, if ever,'8ccoroplish this work of 
restoration dhrtUJb^ as above remarked. We infer this from the 
fact. that the state of health does not immediately succeed 4he exhi- 
bition of the remedy, which it should do if this wtatdf directly 
removed or supplied a property which was differenHatiiicompariMi 
with <beaUh. Thei)nl^ answeik which ean be niadelotthii remari^ is. 
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that ftmadiM of (hit kM, curiog by repeated doses, the direct 
causation migbt obtaia, and ytt the state of health not be im- 
mediately restored becaase the quantity was deficient. Tbu answer 
is» however, inmKdated by the additional fact, that if the quantity 
IS increased, so far from improving the effect, it may produce death, 
asanenic, for example, whicbn«^ei1he1ei» cures by a repetition of 
imall doses. The perceptible effect, also; of most remedies of this 
kind is to produce a state different from health: they eauiiot there- 
lore on this account be admitted to operate in the direct vmy. The 
inference is therefore warranted, that medicines which operete by 
latent causation, do it by a process the result of which is attained by 
intermediate relations. 

§ 10. Tlie subdivisions of tbe third class^ or of remedies Vhich 
operate by latent causation, are, 1st, those that cure without a sensi- 
^ble operation ; 2nd, medicines that produce cure by sensible change, 
or by sensible effects; a»d,'roedieines that cure by employment 
upon the seats of disease, with or without sensible effects; 4(h, 
medicines that cure fa^ an operation upon rehtid teats, witb or 
without sensible effects. To speak now more particularly of the 
relation which each of these classes has with the condition of disease. 

1st, Medicines that operate without sensible effects. In this 
manner arsenic may cure intermittent fever, scoibutic disease, &c. 
In this way diseases are cured by bark, by antimony, and mercury, 
in small doses, ice. The cure in these instances is accomplished by 
successive causation, and consequently the relation of the remedy 
with the condition of the disease is mediate. 

2nd, Medicinea that cure, producing sensible effects or disorder 
. of their own. The remedies which Aill under this class are by far 
the most numerous: to this clas» belong all the emetic and purga- 
tive medicines, arsenic and mercury, in large or frequent doses, 
antimony, steel, henbane, hemlock, digitalis, blisters, bleeding, 
issues, &€• These remedies also operate by successive or inter'- 
mediate causation, without removing, in the cases we are supposing, 
known causes. 

3rd, Medicines that cure by employment upon the seats of the 
disease. In this way all those remedies act which are applied to 
individual seats through the medium of the circulation. In this way, 
also, the tq>ical rmnedies act, such as cupping, lotions, blisters, &c. 
These pperate by medmte relations; and in the cases we are sup- 
posing, that is, where the precise cause of disease is not ascertuna- 
ble, by a train, or succession of latent processes of causation. 

4th, Medicines that bure by an employment upon related seats. 
Thus, a disorder of the head b cui^ by emetics, or anasarca of the 
legs by purgatives; or a disorder of the head existing beneath the 
cranium, by the actual cautery to the sealp ; or a disease of the eye» 
by an issue in the arm or a seaton in the back of the neck; or as a 
disorder of the stomach is cured by purgatives, or an inflammation 
of ibe pleura by blistering the skin ; or as a disease of a jomt is cured 
by a caustic in<ie» &c. These remedies act also by succestivt 
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cKUsation^ or by b series of relat^ processes. I am not conscious' 
of* any medical agent that ever has been employed^ or that can l>e 
employed, with any view, or any mode of operation, which is not in* 
eluded in one or other of the preceding divisions. We have now 
to consider something of the laws which regulate the results of the 
operation of those remedies, concerning which we have no further 
experience than that they are capable of affecting the condition of 
disease, by intermediate or related processes. 

1. Primary disease in all instances consists in a change, or modi- 
fication of the principle of life, compared with the state of health. 

2. Primary disease is a state of the principle of life compatible 
with its assimilation ; and in this way it is maintained. 

3. Secondary disease may be maintained after primary disease 
has ceased. 

4. Secondary, or rather consecutive disease, may be maintained 
in two ways after the primary disease has ceased : 1st, if such is the 
relation betvTeen the life of different seats, the influence of the 
primary upon the secondary may be to produce a modified assimi- 
lating state of it, as if a swelled testicle should follow tlie irritation 
of an injection, and degenerate into scbirrus, long after the urethra 
bas resumed its state of perfect health; 2nd, the consecutive disease' 
may be maintained by an effect of the primary, which does not arise 
out of a direct relation between vital properties, as when primary 
disease changes the textures or the secretions, or produces foreign 
substances, &c. The consecutive dbease of the spirit nray then be 
maintained by these causes, and these causes being removed, it ceases^ 
because the relation of their properties with the spirit is not to pro- 
duce a modified assimilating state of it. These causes, or effects af 
primary disease, may be distinguished as the material occasional 
causes, 

5. But primary disease may maintain consecutive disease by 
^irect relation of the properties of the principle ; and this secondary 
state continuing only so long as the primary lasts, the properties pro- 
ducing the secondary disease may be distinguished from those pro- 
ducing a modified assimilating state, as the occasional spiritual 
causes of disease: as when the respiratory organs are disordered by 
pressure upon the braro, as by bone, and resume their natural state 
of properties when this pressure is removed. 

6. Every disorder of the spirit which is not maintained b/the 
joccasional material causes, is* maintained by assimilation: for if th^ 
disprder should be of the secondary kind, and does^not assimilate in 
Its teat, it is dependent upon a disorder which assimilates in some 
ether seat, the present sum or quantum of the spirit requiring to be 
perpetually renewed, and acknowledging no other source than that 
of assimilation. ^ 

7. Remedies operate either by removing a known cause or by 
latent causation. It is an object in medical investigation to discover 
the cause of disease; for though every internal cause which we are 
capable of knowing must be a consequence of previous disease, being 

••' • T T 
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once formed, its existence may be independent of that priHiasry, or 
previous disease which produced it. In such ,a case the only present 
condition of spiritual disease may be that dependent upon a maieriat 
occasional cause, which being removed the existing spiritual disease 
ceases; as when by the operations of surgery (to advert to palpable 
instances) the material effects of previous diseased actions, as they 
tre called, are removed, febrile or other consecutive constitutional 
disease, engaging properties of the spirit and maintained by sucll 
t)ccasional material causes, ceases. 

8. But most remedies operate by latent causation, or by sticces* 
five causation, ^he operation of remedies may in this way acknow-^ 
ledge a complication equal to that which has been described of 
disease. The relation of remedies may l>e directly with unknowor 
material occasional causes, or indirectly with such causes; or, in ft 
few instances, directly with the state of primary disease; or, more 
frequently, indirectly with the state of primary disease; or with 
aecondary assimilating disease, directly or Indirectly; or directly^ of 
indirectly with secondary occasional disease. 

9. Those diseases are the most numierous in which no cause, t> 
of the material occasional kind, can be assigned. We are not justi- 
fied, in these instances, in inferring the existence of such cause by 
general analogy, or merely for the reason that diseases are some- 
times known to be maintained by the material occasional causes^ 
^ince disease must originate independently of such causes in every, 
instance, and since the instances in which such causes are ascertaitia*- 
ble are comparatively few. When, therefore, a cause of this sort 
can neither be known sensibly, nor assigned in agreement with any 
particular analogies, we are justified in concluding only that the 
modified plienotnena which depend upon spiritual agency are pro- 
duced by a state of disease which consists of a modification of the 
healthy state of the spirit. ConA^rmably with this rule, we should 
itifer all diseases of function^, which are not dependent tipon the 
material occasional cause?, to consist in a modification of the pro- 
perties of the spirit. 

10. As aH diseases of the spirit are maintained by assimilation^^ 
it remains that we should consider the agency of remedies, with re- 
tpect to that process by which disease is maintained. 

^ 11* A relation subsists between the spirit and certain external 
causes, the result of which is, that the state of the former may be 
modified or changed by the agency of the latter. 

% 12. The properties of the external causes are related with the 
spirit either directly or indirectly: directly, as when effects are pro- 
duced exclusively by the combination of the properties of exteitkal' 
causes with those of the spirit ; indirectly, as When the state of th* 
spirit is changed by the operation of external causes upon th^ 
Alliances of the spirit, as upon the fluids or the organized substances* 
These are possible modes of the operation of external causes Upoi^ 
the spirit. It is in no case possible to deilionstrate when the 
primary relation of externals is with the spirit, mud when witfi it9» 
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•IliaiKes, seeing tliat botfa are in all instances at tbe same time 
exposed to their operation. If, however^ the relation of remedies 
were in every case with the material or fluid alliances, it would not 
interfere with our conclusions on ihe laws of tbe operation of reme- 
dies on the spirit: the only difference would be> that, instead of pro- 
ducing such and such effects directly, the same would be produced 
mediately. But as it can rarely be proved that the change of the 
spirit is a result of a change of its alliances^ and as the change of the 
fpirii itself is in every insftance to be inferred ffpm the change of 
phenomena dependent upon it (which change is the only proof of a 
causative relation of any Hipd, in most instances), so it is. best, having 
stated these possibilities, together with the alternatives tp which the 
argument would be liable, supposing them to obtain, to speak of the 
operation of remedies in general as influencing directly the principle 
of life, without which influence, the changes which occur in the 
material or chymical alliances are no more than would result from 
the same caust:s employed uppn the dead subject. 

§ 13, Every change in the organic spirit is according to its rela- 
tion with tlie cause that produces it. But different agents will 
sometimes a^ree in producing similar effiects: thus, a disorder which 
might be iQured. by, blood-letting may also be cured by purgatives, 
or by emeticf» Misters, &c. In other instances, particular diseases, 
or sjiates pf the principle, are cured only by some particular means; 
as certain forms pf syphilis, by mercury^ the itch by sulphur, scurvjf 
by arsenic, &c. The effect which is.prpduced in common by the 
former means can be identified only by tbe same causes ; we have 
then to determine whether they pps^^ess common eflicient causes, 
disguised by different alliances? or whether they have only the 
force of remote causes to which a series of processes supceed, the 
result of which, thrpugh different relation^, may be finally to 
identify the state pf health? 

§ 14. We have thought it necessary, on grounds before stated, 
to conclude that remedies never restore health on the direct princi- 
ple of causation, viz, that of supplying deficient properties, &c.; at 
least, remedies can never be employed with this view, excej^ in the 
instances of the material occasional causes, of which those that fall 
within the department of medicine are very few, an4 with which the 
direct relation of remedies is perhaps altogiether problematical; our 
alternatives are therefore briefly answered: remedies must on this 
eccount, with respect to the cure of diseases, bjive always the force 
«nd operation of remote causesi 

§ 15. The manner in which external agents produce change jn 
tbe conditiPO of the spirit, in the direct way which we are now con- 
^ideringf is by an alliance of their properties with those of life, by 
which the combinations of the constifuent properties of life are 
mpdified, and henpe exhibit mpditjed pbenona^ua, whidh are copi* 
monly expressed in symptoms. , 

4 1Q« The identity which )ife assimilates is impendent upon the 
cpmbiofttiQns of iUuite|;jralprppertifs; its pbeaomem^iiils^d^peod 
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upon these combia&tio«s. The state btVife is in general prctfy vtii^ 
form, but in instances which have been remarked in oar physiology, 
properties before latent are developed, as in the case of puberty, and 
still life assimilates. 

§ 17. A change of the combination of constituent properties 
produces the phenomei^a of disease : life assimilates under this state; 
and as long as this assimilatioi^ continues^ the statf! of disease ig 
maintained. > 

§ 18. But progressive causation may be going on among these 
constituent properties, \h'e result of which, in the state of disease, 
must he eUher to exhibit other symptoms in a series, or n return to 
the former assimilating state of health, or a termination m death. 

§ 19. One particular agent may have such a relation with the 
existing diseased state of life, as to determine its sepesof processes 
towards the restoration of health. This depends upon the relations 
of integral properties with tlie agent, and their relations with each 
other, under the mod ificat ions produced by the agent. To tfiis clas^ 
of agents belong the specifics, mercury, sulphur, apd ^11 single 
remedies 4or a disease. 

§ 20. But many remedies may have the property of restoring 
health by a common relation ; as when the existing state of the 
principle* is a diseased one, which will continue, if left to itself, to 
assimilate in this state, and hence, as long as this state continues 
^lisease may in this way be maintained: but this state may be 
changed or superseded by a variety of agents, by any which have a 
causative relation with it; to produce a change is a common effect 
of many agents, and this change having taken place, the further . 
series of combinations is determined by the relations of constituent ' 
properties, which obtain under this neu) state. The tendency pnder 
any state is either to a return to the previous state of disease, 
when the operation of the agent has ceased, or to additional symp- 
toms which might be called a deterforation of disease, or to recovery, 
or death. Hence, as every remedy must be productive of one or 
other of these events, so these events must respectively have a com- 
mon fetation u;ith many remedies. 

§21. P/?r/fcti//ir remedies, or specifics, produce a state under 
which exclusively the relations of integral properties with the new 
state of the principle, or the remedial change, is to terminate their 
aeries of processes in the recovery of health. 

§ 22. General remedies agree in producing a change of tlie 
existing state of the principle, and the result of the change is liable 
to the four alternatives just specified. 

§ 23. General remedies may produce a change in the seat of the 
diseased principle, either by an operation upon this seat, or by an 
agency upon a related- seat : thus, disorder of the head may be 
cured by bleeding from the temporal artery, by long-continued purge- 
ing, or by nauseat jng doses of antimony, &€. or by an issCie, perhaps, ^ 
in the teg. They have the common property of changing tJie existing 
state of disease, which would . maintain itself byaAimilsrtion, or <^ 



Digitized by 



Google 



317 

inodifylng i^ tejidency to deterioration of disease, supposiog such 
, tendeDcy should exist : and the fiaal result of the change is tfaeo 
governed by relations among constituent spiritual properties, all of 
^wbich are latent. 

§ 24. We here perceive an agreement between the operation of 
general remedies and the results of substituted disease. Thus, a 
man may have inflammation of the liver ; this may cease upon the 
occurrence of phrenitis, ^d this may cease upon the occurrence of 
profuse discharge of blood from the rectum. This series is related 
in curative order; but in another case, as in those cases cited of 
fxtended disease, the secondary may have no curative relation with 
the primary disease. v 

§ 25. There is, as just remarked, some analogy between those 
instances of spontaneous cure by substituted disease and the opera- 
tion of general reniedies: thus, the spontaneous termination of 
liervous disorder, pain in the head, &c. may be in an attack of 
. cholera. A similar termination may perhaps be artiOcially produced 
by agents which also occasion vomiting and purging. A disorder of 
the head may be cured spontaneously by an abscess: if we were 
called upon to treat artiticially the same disease, we should perhaps 
employ a caustic issue, or a perpetual blister, kc. The point of 
analogy is, that in both instances primary disease ceases, under the 
occurrence of secondary. 

§ 26. But there appears a certainty in the curative result of spon- 
.taneous secondary disease, whick does not always obtain when we 
'tittempt to imitate it by artificial means : thus insanity may be cured 
h^ a spontaneous abscess of the back, but we should be disappointed 
in another case, if we were to expect a cure by making a canst jc 
issue in the back, in a situation corresponding with that of the 
abscess; thus, also, a primary disease, in whicb purgatives have 
failed totally, may be cured by a spontaneous diarrhoea. We shall 
be at no loss to reconcile this diversity of result, when we recoUect 
that substituted ispontaneous disease cures, either because precise or 
identical properties of the priinary disease pass to the secondary 
seat ; or because independent disease^ established in the secondary 
teat, must in all the examples of substituted disease (taking the suc- 
cession as a proof of causation) have a curative relation with the 
state of primary diseases on the other hand, artificial disorder JDiay 
fail for want of agreement in these respects; that is, 1st, becau$e 
the properties of the primary disease may remain in their seat not* 
withstanding a relation with a new disease, which only modifies their 
phenomena in some respects; and, 2nd, because there may be no 
relation between the seat of artificial affection and that of primart 
disease. If there is a relation, and this is not of the curative kind, 
then remedies which disorder, instead of irritating the substituted, 
exemplify the extended disease. 

§ 27. The preceding sketch exhibits a history of the general 

nature and cure of diseases. If it is desired to trace more minutely 

• the laws of disease and the operation of remedies, it may be done. 
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punoiog the clews here svggested^ to a considerable estent, when 
the investigatioo is emfrtoyed exclMsmly upon ooe object. We 
know nothing of the efficient causation of diseases: we reason upon 
Ibis causation on grounds of analogy ; but the causes concerned can 
never be specified, because they are not objects cognixabi.e to the 
senses. We aspire occasionally to the removal of remote causes, as 
when we take blood from a vein, or remove a stonTe from the bladder, 
but in these cases, the latter of which is the least equivocal, we are 
i|^rant of the efficient or real cause : a stone in the bladder, it may 
be said, is the cause of irritation; remove this stone, and the cs use 
is removed, and the irritation ceases; very true; the cause is re- 
wioved with the stone, but what is the cause! The effect of the 
stone is to produce a certain state, which we call one of irritation of 
animal i^roperties; these properties can be modified only by an 
union or combination of other properties! it would^ be absurd to say 
that a stone combined with me, and modified its identity. The 
efficient cause must be looked for in the properties of the stone, 
which are related with life; what these properties are we cannot 
define, because they, like the properties with which they are related, 
are not cognizable to the senses. Indeed, in this case the distinction 
leip^ins to be drawn and the grounds of it stated, whether the rela- 
tion of the properties of the stone is direct or mediate; whether by 
latent properties common to matter related with life (such as are 
indicated by food, or nutritious sipbstances), to t>e classed neither as^ 
ehymical nor mechanical; or whether by simple gravity modified in 
its agency by shape and asperities, and related with the spirit by 
^eans only of a primitive reUtion with the mechanical structures, 
irith which the spirit is in alliance. It suffices, however^ in these 
cases, without looking for true oir efficient causes, that we are 
enabled to remove these causes by our knowledge of their alliance 
with sensible substances. 

§ 28. The sum of our exjperienc^ (6t, perhaps more correctly, of 
our information, for it is mostly inferential), is, 

1st, That some remedies will cure some diseases, and that others 
wOlnot. 

2nd, That the employment of remedies is founded upon 
analogy; that is, such diseases have been cured by such remedies, 
and, in agreement with the analogy, we employ the same remedies 
wlien we meet with the same diseases. The practice of medicine 
upon this principle has been called empirical. The difference be- 
tween empirical (Practice and that which is distinguished as scientific 
fs, that the analogy in the first is general, and in the latter it is par- 
ticular, '^e empiric founds his practice on a partial observance of 
the analogy of symptoms, and on the general results of remedies; 
the man of s<;ience does not employ remedies simply because tbey 
have been found to cure, but he employs them with a view to a par- 
ticular mode of operation. The eitipiric would give a purgative wnere 
disease was accompanied by lon^-accustomed torpor of the bowels: 
the man of science woi^M perhapl^givt a purgative in the same case# 
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kk order to remove tfeybalti, upon whicli he tnferff the disease to de^ 
pead: one practiM^ ffom the coratke result, the other with a vieur 
to causes; one gives the purgative upon the ^neral analogy that 
such symptoms have been .so cured, the other gives it on the par- 
ticular analogy that in resemblffig cases scybala have been found in 
the bowels, upon the removal of which the disease has ceased; ond 
is a loose, and the other is a minute observer. They have respec* 
lively their disadvantages! the empiric may fail by overlooking the 
particular analogy, which may be of principal importance; the roan 
of science may fail also, by an erroneous inference with respect to 
the cause; a thing which happens every day, and nine times out of 
ten, when we presume to assign a cause, where the agents of the pro^ 
cesses are not objects of the senses. 

§ 20. It may be asked, what .advantages then has the matt of 
science over the empirici Where is the difference, whether the 
same remedy be given with a particular design, the result of minute 
observation, or whether it be given upon the general principle thtil 
such a remedy has been found by experience to be curative! To 
this I reply, as the same result would generally be attained in either 
case, so in general the loose, and the observing practitioner would 
ply their art with eqtial advantages. But the empiric may some* 
limes push a treatment, when the man of science would suspend it; 
or, vice vers «, the empiric would ^ay, I have tried this remedy whieb 
Used to succeed, it has failed and I will abandon it : the man of 
science would say, in the same case, this remedy which has hitherta 
Ihiled must be continued, or its doses increased, because it has not 
yet produced that particular effect upon which I hate ehsemed the 
restoration of health to depend. The chief advantages of the ob^ 
server are, that he has ascertained the dependence, or laws of the 
disease, and be directs bis means according to his knowledge of these 
laws, rather than from a vague expectation of a final result, to be 
accomplished he knows not how. 

§ 30. If we would define this ' matter with greater precision, we 
may say, the use of observation in medicine is to extend our know- 
ledge of Xhtpenrticttlars of the several states of disease, by which 
we might be enabled to say, in a comparison of cases, in these re- 
spects they agree, in these they differ; and direct or modify our 
practice according to the circumstances of analogy or diversity. 

§ 31. A remedy is employed for the cure of a disease, with & 
view to the removal of a cause, either known or inferred. Nothing 
is more common than for men to practise with this design; but the 
instances in which the cause is known, are indeed very few, and 
those in which a cause is inferred are mostly erroneous or equivo- 
caL This has been shewn in our preceding pages, where one 
snys disorder of the liver is the common or universal cause of 
disease, another says the same of the stomach, another of the 
excitability, &c. ; all tl;iis is fanciful: in these cases a cau^faas 
been inferred, without analytical inquiry* We know that we re-^ 
^»ove t orase of vomiting aod constipation when we set free » 
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pmiiom of fltnui{[alafcd iotesfdie, or ire kaow that we remote n 
€*mse of estesded disease wbea we reoMive a stoae from the blad- 
der, m ampstate a diseased limb. These caases are aneqiiivocal : 
bot ia aMdjciae, with a lew admissible lastances, the rest are for 
the aMSt part coojeefaiaL and assooMd* At the same time, 
it mast be allowed that to keep ia Yiew the discovery of the cause 
of a disease, is always aa object worthy emidatioa, since the soc^ 
cess of oar practice is oerer so certain as wheo, with adequate 
■eaas, it is directed to the reoioval of a kaoww caase« 

§ 92. Whea a rea^dy is eaiployed without aoy view to the 
foaotal of a caase, kaowa or iaferred, we most ooofins that it 
operates by a bteat cassation, or by a process, with the agents of 
which we are aot acqoalated. Bot although the cause u not 
kaowa, we amy observe a remedy is curative which produces eer- 
laia elects; aad we iafer a dependence of the care upon such 
elects: lor example, we kaow that aMrcuiy will cure syphilis; 
kot observatioa has iastracted as that mercury will not cure 
ayphflis unless it prodace certaia eonstitntioaal effects. We know 
that disorders of the head or eyes amy be cured by antiaMmy ; but 
it is the business of <4MervatioB to point out the terau upon which 
antimony will cufe these disorders. Their terms of core, ire 
otherwise call depeadeaces. In case of disease, in which there 
is analogy of syaq>toBu^ we infer analogy of dependence ^ and 
heaee we employ the same remedies, upon the expectation of a 
aiaular dependence of cure, in different diseases. Particular indi- 
cations of treatamnt are founded upon precise analogies; general 
iadicatioas, upon analogies which are general, only because they 
have a partial resemblance. 

S 9X Diseases have a general resemblance in this respect, viz. 
that if they are not niainlaioed by the materml occasional causes 
(which are those we aspire tp reaM>ve) they are nmintained by 
assimilation : this is a general point of agreement in the nature of 
disease. The corresponding general agreea^nt in the operation 
of reaMdies is, that theyrntni MumiUiimg Hate waut be inter- 
rufied kefmre hemHk u regt^red. Many agents must iaewitMj 
agree ia this effect; and we are therefore furnished with a geoers^l 
iadicatioB of core, upon which we might presume, in the absence 
of a particular one. The agents which agree in this effect are 
BUBMrous, we employ them upon analogy; and this analogy also 
any be general or particular: general, as we find that most reme- 
dies which produce sensible effects wUl influence the condition of 
disease; particular, as when it has been ascertained that $ome 
remedies will influence the condition of disease, and that others 
will not. In the treatUMut of diseases upon a general principle, 
or in all cases in which the operation of remedies b not to remove 
known causes^ the result of the modification they produce in the 
state of disease is dependent upon the relations of coastitiient 
properties of the spirit, under the artificial state produced by 
rtiliedies, and it is to the chanees of thete relations that vi% 
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tiust leading op to the eyepts of .recov<;ryt extended. dUie^se^ 
or death. 1 ' 

§ 34* But we observe .that the general tendency; under preterm, 
natural affection is to the recovery of health: this has fiven rise 
to the *' vis medicalrlx naturae/' which is produced liy the sam^ 
properties naturally as those which determine th^ same evept 
tinder preternatural circumstances. It is by the aeries of causa; 
tion which constitutes this te ' lat health is invariably r^r 

stored, under the operation es which cure by indireci 

processes. The immediate remedies is to product 

disease: if health arises out of this disease, the properties wUict^ 
determine it are not those of the ' CKternal, whose ipv^riabie; pro? 
perty is to produce disease, btit those which decide ^latentcaiisa- 
tion in a series/ the termination of wliich is in health. ^ . / 

§ d5. A particular indicatipn of treatment is to ^rempve i 
known cause by a known remedy; ,or, when the cause is not 
known, to employ a particular agent, ^iiicb has beei^. ^und in ^ 
sufficient number of instances to be curative, without ou^ ^i^f 
able to assign the manner how, in a disease identified' by su^j^ 
symptoms: particular indications are founded •i^pn prec^s^ 
analogies. A general indication of treatment is to employ reme7 
dies which have been found to succeed in cases analogous in som^ 
respects. The chief object of medical inquiry is to obtain a pai^ 
ticular, in exchange for a general indication of treatment (an4 
hence the chief advantage of a methodical nosology, by which 
diseases are classed according to their resemblance); whether wit^ 
regard to that particular indication which is founded, on a knowr 
ledge of causes, or to that tendency, which is ascertsiined, iiij| 
sufficient number of instances, to deterr*'"'^ **'-' ^.-v-.«:o--^.r -.«;..L 
tion towards the recovery of health, 
object is the business of observation : ^ 
tained, or perhaps attainable from defe( 
of faculties, the treatment must be a 
general indication, the next object of m 
knowledge of facts, to multiply or impr 
When the indication of cure is no furl 

directs a cAang^e in the existing state l_ , . 

select our remedies from our experience of those which in general 
accomplish most effectually this end; and, <conformably with our 
experience, in the absence of specific remedies, and remedies 
directed to remove known causes, the method of changing the 
condition of disease, with a view before explained the lAost fre-* 
quently successful, is by the repeated employment of purgative^ 
emetic or nauseating medicines, or by bleedings, issues, &:c*; these 
succeed in this end because, their relations are general, or their 
operation is upon seats which are the centres of many sympathies. 
§^36. It has been observed that the cur^ of a disease requires 
the continuance of remedies which affect or change its condition, 
and this change is indicated completely to havie taken plaice only 
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l^jr tiie bessation of the symptoms ot the di^eitse. It is & point 6( 
nice ditcrimination^ to decide how far remedies are to be urged 
#ben the conditioD of disease appiea^ to be subverted, so as on 
the one hand to subvert also the tendency among constituents, 
which first produced it (4r in oth^ ^ords to prevent a relapse)^ 
and, on the other, to avoid fhe danger of deteriorated disease; 
which may end in death, by the processes which succeed to the 
continued employment of the remedy. This matter is exemplified 
fiuniliariy in syphilis; and the point df discriminiation Is to ad- 
minister enough mercury to cure venereal without producing mer^ 
turial disease: the same or a greater nicety of discrimination f» 
required in the treatment of many chronic diseases. For the pur- 
purposes of this distinction we must trust to our experience id 
particular cures; as if squill and calomel should cure a dropsy, 
Irhicb will return when the itt^icine is left off, we most consult 
our teperience in order to judge what continuance of the pretef* 
natural, or remedial affection is sufficient, not only to remove the 

S resent svmptoms, but to subvert that tendency to dropsy which 
rst produced it, and may produce it again ; or how long the 
remedy must be employed to produce a totally new preditpontiant 
our experience also in these cases mtrst be consuhed, in order to 
decide how fiir, under certain states of constitution, remedies may 
be pushed, with this view of subverting diseased tendencies, with- 
oot risking the substitution of a new, and perhaps a worse disease. 
§ 37* To repeat: the basis Of every treatment is theanalof^y of 
disease, and the experience of the results of remedies. We say 
experience of th^ analogy of disease, and experience of the efiec^ 
of remedies; but our experience In these respects is imperfect 
or equivocal. If we were capable of experiencing the similitude 
of diseases we should never be mistaken in their character; but 
we often are mistaken. We may experience a resemblance in certain 
Symptoms, but different latent causes may be associated with a simi- 
mr ethibition of certain symptoms; these causes are developed iir 
the progress of disease, and then we confess the inadequacy of our 
exflerieAce. In strict truth, this which we call an eitperience of 
the simifhud^ of diseases is only an inference, or in part an in- 
ference: we infer a similitude of the entire state of disease from 
a sensible analogy hi some circumstances. So also with respect 
to our experience of the effects of remedies: we experience only 
the succession of events; and disease frequently ceasing from 
htent, spontaneous processes of causation, under the exhibition of 
remedies, we infer that Uie remedies produce the cure l^ecause 
the recovery of health sneceeded to their employment. Hence if 
Is that so many remedies have obtained credit for curing diseases^ 
wtfllh, upon nirther trial, have been found to possess no sucb 
power. There is only one way (rarely practicable) of guardinj^ 
against error in making these conclusions, and that is, not to admit 
succession as the proof of causation. Until the succesdon by its 
frequency approaches to the invariable, upon which urnlogy an 
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inference of causation may be allowed^ in tbe manlier a^d wttli the 
•exceptions before more fully explained. 

This analysis of tbe nature and cure of diseases has been at- 
tempted in conformity witb those doctrines of causation, the ap- 
plication of which has beeQ said to be universal. It is impossible 
(to make a view so complex, embracing to many topics, appear 
airople, and at first sight intelligible. ( have traced the processes 
of nature in this sketch, with a minuteness which on untried 
ground can scarcely be exceeded. Nature is said by tome to 
be very simple in her operations: she is simple enough to one 
who contemplates things in the gross; whose sum of philosophy 
consists in stating results, without troubling himself about the 
machinery by which they are accomplished. If this imalysis of 
disease should be reproached as obscure, I say the obscurity bcr 
longs to the subject. I wish.it had beep possible to make it clearer: 
but if the same objects should be attempted by one who would 
make this obscurity a reproach, he would find it difficult to give 
;a readily intelligibit account of them, though this subject tlopie 
jhonld be drawn out to the length of a respecteble volume* 
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SECTION V, 

|»BATH OF THB 0«gANIC UFl^, 
CHAP. I.— J»fl<* in C(mwx0n^v^D!^ 



§ 1. BY the (em «' death'' is isipiied « cessation of tU 
phenomena which characterise the state ot life. It has been said 
that life is distin^shed by its presenriag the cohesion of th^ 
structures. This is to some extent true; yet' we cannot estiniafe 
the continuance of life'by the presct^atiob df the stmctures, for 
tlbeirv integrity i«Biaiii8> many days %fker 'death. We must theil 
enuBMnte some other^o^ the pheiioaMtta irf ISTe, bv the cessation 
of which the statt of' deaith might be dbtinguished. Withont 
waiting for the dissoluliilm of ^ the te)^e», 'wemay say tfcat death 
hasL^happenedwhen* respiratioi) hab eensed, and When the action of 
^Jieartihasoeased; wbto the^Iiloddy' nd toilgerin motion, has 
coagulated in the heart and in its Telseli^ sliid when the tempenb> 
tuiie of the body is reduced to Ihat^of the ikieAdm by which it if 
surcound«d« It will scavcely be' iinagined ibkt a man is not dea4 
when these things have taken places ^Life is a hate of propertief 
which produces phenomena before enumerated; and readily agreed 
upon: death is a «tateof prdpertifas' incapable of prodilcing an;^ 
of those phenomena ohaiacteristio of life. 

' §2. laa case, as of sndden/deith/atTth^ properties whic^ 
accomplished the phenomena of life stitliAhere with the subject, 
or. Are involved in his straoidtest the chtafge is one of cdmbina«- 
tioui. by whicb an eleknentary or separated state* has succeeded t^ 
the.formt|l state, of the propeifties which identified life. In what 
the change consists we cannot tf^ci^; nor can we sav with wh^t 
substances or properties^ those of life are relatcfd at thcL period of 
tUs.diangt» beomse oiir setises &itenot'i)ijaBfi«d to tftkecognjt- 
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^mnce of sudi objeotst the most tliat we can do is to reason upon 
this change on rules of analogy, which, if these rules are universal, 
as has been assumed on physicalproof of those of causation, are en- 
titled to the same reliance in this, as in other subjects of inference. 
§ S. Death happens either 

1st, From defect or modification of those causes which main* 
lain life, and which have been sketched in our physiology; or, 
2nd, From the operation of certain related externals. 
§ 4. Of the .causes which maintain life, the first to be spoken 
.of are those which constitute the living spirit.^ All that we can 
Aay of these causes is, that in one particular state they produce 
the phenomena qf life and heiiUh; that if thjs ^ate is modified, 
Jthey produce the phenomena of disease; that a further, or other 
inodincation of them is followed by death. We have seen, in the 
article on Disease, that the origin of every spontaneous modilicar 
lion of the living state ^s in jtbe properties of life. The spirit is 
/constituted by many properties, among which subsist certain rela- 
tions: from the relations between these proper^s, changes take 
place in thejr combii^atiojDS^ ^bich ^re prqigressivajy qontinued, or 
suspended, and renewed, by the operation of an external, or main- 
tained by consecutive effects, as those of the material occasional 
iCanses, of disease; or maintained by spiritual assimilation, &C0 
As the first modification of the healthy spirit might originate from 
nelat^QA^ iM its own properties, so at is probable that the pro- 
gn^ssion might be continued in this spiritual department, until the 
iidcmtity of it is so iar changed, as to be incapable of assimilating a 
slate of properties productive of the phenomena of life. But, in 
general, dejath is preceded by changes in the material alliances of 
life,, whipb might contribute ipore or less easentiaily towards this 

^ nPL . ^^^ which cofliies i^earest to exemplify the occurrence 

be exclusive cbavvge of the spiritual state, is perhaps 

some of the fnfm^ of mortification incident to old 

e d^ath suddenly Imppens in a part whik it is still 

1 the sam^ arterial blood as other pacts, and where 

ire npt perceptibly more impaired. . . 

e conditj/ons are inquired for the maintenance of life 

: 1st, a healthy slate of the principle of life; 2nd, 

and fitness of the structures; 3rd, an adequate and 

I y of well-formed, arterial blood. As long as these 

( i observed the state of life is maintained, and it con* 

tinues until one or all of these conditions are infringed. 

.§ Q^ Death, coo^moijily happens through the medium of disease: 
when death take's plac^ suddenly and spontaneously,. without pre- 
vious dis/ease, the difference 19, that iivhereas in disease the changes 
preparatpry to deatbai;e.iudicated by. symptoms ;. in death, with- 
pnt disease, the preparatory changes do pot produce symptoms, or 
they are latent; in which latter case, death follows predisposition, 
h 7. Disease and death agree, in being modified states of life : 
]b]i^t ti^ept^te of disease is stjlU pf^od^cti.ye of the phenomena ot life; 
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tfie ()riociple assimifateSy iUough a modified identity ; the sfalfe 0/ 
death is one in which these phenomeita cease, and cannot be re- 
newed; this is the result of the series of changes which are alf 
first latent, or in the state of predisposition, then exhibiting symp^ 
toms, or constituting disease; then a further change being at- 
tained, the state is that of death. 

§ 8. The history of disease is the history of death, up to that 
point of the Series in which the fina] change of disease into deatb 
takes place. We can no more sty, why predisposition should be- 
come disease, than why disease should lapse into the state of 
death. They are catenated processes of causation, the agents of 
which ate not objects of the senses. 

§ d. The history of death begins with the history of disease, 
^he origin of disease has been said to be in latent properties of thef 
spirit, which determine that course of changes Indicated in out 
sketch of the nature of progressite causation. Accordingly, out 
divisions of the modes of disease will furnish those of death, or 
Ivill exhibit the modes by which the conditions of life, just men- 
tioned, ^fe ififunged. The cirtg'tn of the spontaneous processes, 
which terminate id death, is in the spirit ; but death may take' 
place in a seat either; 

1. From primary, or, 

2. From secondary, disease. 

§ 10. Death happens from primary disease when changes takisf 
place in the properties of the spirit belonging to the seat of death, 
whether local or universal, the termination of which processes is 
}d an unassimilating state of life, without the influence either of a 
modified state of the spirit in another seat, or of a modified con- 
dition of the blood or structures. 

§ 11. Death happens from secondary disease, either directly or 
indirectly : directly, as when the relation of a disease or of deatfa 
in a primary seat is, by the intercourse of vital properties, to im- 
pair, and finally destroy, the assimilating life of a s^econdary seat; 
indirectly, as when the relation which shduld subsist between 
the life of a seat and its fluid and structural alliances, its material 
products, is impaired or wholly frustrated by the changes whicb 
the quantity or constituents of these alliances have undergone, by 
the previous operation of disease, either in the seat of death, or in 
one which thus, indirectly, comes to be related with it. 

§12. 1. Death happening from primary disease exclusively, is 
an occurrence, the possibility of wnich is conformable with our 
general principles; but our experience of death furnishes us but 
one apparent instance in which the existence of secondary disease 
is not perceptible : that instance, before cited, is one of mortifica- 
tion: as when, without previous pain of inflammation, a black spot 
inay appear upon some part, of an eitrenrity, perhaps it may be 
discovered accidentally (this has happened); this spot is found to 
have lost its sensibility, to have lost its characteristics of life* 
From such a beginiiing the mortificatioff spreads; and it appear$ 
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to $pftmi, at if tlie priooiple of life in this seat tpontaneovtlj be- 
came estiDct, and as if tfae stmcture of the jpmxt suffered no 
change save that which might be impated to the extinction of the 
living principle* This is the only case v?hich occurs to me^ 
arising out of our experience, in which death may be attributed to 
exclusive change it{ the life of a seat, terminating in the cessiitioa 
of (his principle; and even this case is not unexceptionable. It 
nay be argued against, by observing that latent, preparatoiy 
changes might have been going on in the structure of the blooa* 
Tcssels of the part. It will be observed, that their phetaomena are 
not those of a mere extinction of life, with preservation of a healthy 
state of the organization : life, it will be urged. Incomes univer- 
tally extinct in every instance of death, yet we do not find that 
the whole body fmmediately assumes the appearance presented by 
a gangrenous state of the structures. The mortification also, it win 
be observed, is a sloughing process; no such process supeiVenes 
to death in other instances: half the integument of a fool may 
tlbugh away in three or four days, while the integrity of the same 
textures may be preserved, iii ordinary death, perhaps for weeks. 
Hence it would appear, that if a long series of preparatory pro- 
cesses did not take place in the structures of the blood-vessels 
trevious to death, these structures were peculiarly influenced 
y the agency of life, previous to its extinction. It would remahi 
to discriminate whether such changes of the textures were merely 
the effect&of a tendency of the pnnciple, which run its course «f 
disease, independently, to its final extinction; or whether its ten- 
dency to extinction was affected, or in part produced, by the 
re*agency of the condition of the structures: under these doubts, 
we roust sav that we have ho unequivocal example of death by 
exclusive changes among the properties of life; that such a mod^ 
of death is indicated by some of the phenomena of mortification : 
at the same time^ that the possibility of such a mode of death is 
conformable with general principles. 

$ 13. Thus much may be said modestly, and with strict respect 
to the evidence. But, it must be remarked also, in favour of this 
mode of death (by exclusive spiritual causation), that although, iti 
the instances in ii^hich it m^;ht be supposed, it is not impossible 
but the event may be assisted by the re-agency of a preternatural 
condition of the fluid or structural alliances; yet„on the other hand,' 
it can rarely be proved, where these secondary states of the 
materials are the most obvious, that they help in any degree the. 
extinction of the spirit; or that this latter does not run its own 
course of change, independently of such supposed re-agents.' 
Thus, f6r example, suppose death fo happen byphrenitis: the 
secondary material effects of the primary conditions of the spirit 
are turgescence of the blood-vessels, the effusion of patches of 
lymph, perhaps rather more serum in the ventricles than ought to 
be found in th^m, &c. 1 would ask what is the proof that these 
secondary diseases, these' material changes, contribute^, to the 
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f ztiQctioo of li&T or what it l)ie proof thai tht tpiritiial ebaagt 
which beeao, may not proceed by that prog restive causa^on da* 
scribed^ lodapaDdeotly, to the termiiiatioii of the leriai iq death? 
What it the4Nroof that these pereapttbla phenomena were re«ag€ttttp 
or in turn anuei of change, to the tpirit» father thpn mere aceom* 
panimeott? There It no positive proof» the state of phrenttts neyev 
takes plaee without thete phenomena; but bceause a modtiM eoo^ 
ditioo of life neeetsarily produces these effects, it is not to becon^ 
dodf d that these effects becpme eauset» and in turn help to prodioce 
the extinction of lik, until the exitteoee of such a relation is made 
clear on other grounds. Such a relation, or something approaching 
to it, is indicated: we know that, in inflammation, the throbbing <^ 
the.pain corresponds with the systoles of the heart; and hence we 
conclude that the circulation may p-e-^aet upon a similar state of 
disease: and we know that pressure upon the brain will kill (though 
in Act this happens indirectly) where there is no previous disease; 
and hence we conclude that effuiioa into the ventricles may be a 
cause of death in phrenitis, at when the symptoms of this disease 
are exchapged ibr those of apoplexy. But because we have prooft 
that the hapuise of blood into inflamed vetteb will produce paio» 
and that distention, vnder certain diseaeed states, will iucrease pata^ 
and that pretture upon the brain will kill; it does not follow, when 
these things happen as effects of other previous and progressiva 
disease, but that the finale of this progression, viz. death, might 
take place without their assistance; which is further proved by the 
ftct, that a disease of the brain of long standing, sometimes pm- 
^ueiog convulsions, and finally delirium, and coma, followed by 
death, hat not been found on dissection to have been accompanied 
with perceptible disease ; on the 4M>ntrary, the etrueture of the braia 
hat appeemd natural, andttevesielepretimatvralfy free from iieod. 
If it were worth while to posh further a diseustSon which was *de* 
signed to shew only the manner in which our inference of death by 
primaiy disease is capable of being considered and supported, it 
may be remarked, that the re^gescy of the circulation upon 
disease, on the evidence just cited, is founded upon an assumed 
axtea^on of analogy. We experience that pain it increased, as in 
•rbitlow, at each tyttole of the heart; thit experience of ourt re- 
epectt a ^relation between the chrculetioo and tentibility, and we 
atiume a tinular relation with respect to the organic life. ThIt it a 
mere assumption: if it were investigated perhaps, the astumptioa 
would be confirmed on other evidence ; there it no reaton, a prwri^ 
tvhy the organic life thonikl be disturbed in an inflamed seat by the 
fulness of its v^ttelt, or by the tyttole of the heart, ualett tucfc rea* 
eon should be fiimitbed by a pbytiology which shews that such die* 
torbasMe might take plaee in ootttequeaee of the natural relation 
aabsittmg between the qoanlity and the properties of the blood, 
and a defined ttate of the texturet, and the organic spirit. It it not 
necessary to pursue this matter furthej: at present, we may hereafter 

X X 
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bAfe some other topics wMcb may require to bo connected with the 
contiderAtioas here hmled at. 

§14. Death is either local or universal: mortification and 
utceiatioo both, esemplify local death. Universal death is never 
known to take place, unless there b a ses^t of death in a functional 
Offgao» whether ongisating, or produced secondarily, in such organ. 
The organic life of a fouctiooal organ is commonly made to cease by 
the impairment of the function (in which case the death of the organ 
is produced in a way common to every other part), and not by the 
primary extinction of its own organic life. Not however to antici- 
pate the order we have proposed, we must proceed to illustrate our 
ether mode of death, vis. by secondary disease. * 

^ 15. 2. Secondary disease produces death, directly or indirect- 
ly: directly, as by relations of spiritual properties; indirectly, as by . 
the changes of the material alliances in the seat of death. 

§ 16. Death produced directly by secondary disease is of two 
, kinds: 1st, when the secondary seat of disease Tor death) holds with 
vespect to the primary a relation of the regular dependent kind; 
2nd, when a new relation is opened between the spiritual properties 
of seats, by disturbance or change of these properties in one of 
them, where no previous natural relation subsisted. 

S 17. The first class is illustrated in all those organs to which a 
dependence has been assigned. Thus a disease, or injury which im- 
paired or destroyed the life of the brain, would produce secondary 
death of the lungs ; because the influence of the brain, dependent 
upon a healtbv (or certain) state of its life, is neceasa^ to res|Nratioii« 
Thus also, if an influence from the brain or spinal marrow is 
necessary to the life of the heart, the death of the heart would suc- 
ceed to a certain disturbance or destruction of the life of the bram 
or spinal marrow ; and the death of a secondary seat would happen 
in ^nsequence of the same relation, in any other case in which such 
relation can be proved to exist. 

§ IB. The second class, or those cases in which secondary death 
is directly produced by primary disease, in seats having no natural 
dependent relation, is exemplified the most unequivocally in eases 
of injury, and frequently enough in cases of spontaneous disease. 
yThus the iniiiUion (for the sake of a name) produced by a fractured 
leg may be extended to the heart, and raise its actions to 140 in a 
minute; this happens from direct relation between vital properties: 
finally, the heart in consequence of such injury, may cease to act aft 
all. In this case a new relation is opened where there was beAire no 
regular dependence, except that common one for the supply oi 
arterial blood ; for the whole leg might be cut o^ and the heart 
will not die, which it would do, if there were any relatiou of de- 
pendeiice. To the same d^M belong most of the examples ^ tho 
sympathies, in which, as before sufliciently insisted upon, secondarv 
is produced by primary disease, and consequent death, in sflats hold- 
iag no natural relation. 
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4 19. I have ap^ied tiie term ** death/* in ifacse cases, m com* 
pliaoce with common iaogiaget When tli« heart ceases to act, this 
has been cailed the death of the heart ; the same of the brain, when 
the phenomena of lif^ and health, which are imputed to it, no longer 
occur ; and the same of the lungs, when respiration ceases. I wouM 
be understood (for it is a point of doctrine of importance) that these 
are not instances of the causation of death of the organic life, but 
of suspension, or extinction of function; producing consecutively, 
by a relation common to all parts, the death pf the organic life. 
Deatliy or extinction of the organic assimilating liie, in one seat, can 
never produce directly death of the organic life in another; for the 
organic life, as has been satisfactorily proved, is every where depen- 
dent only upon its own exi&teiice, and upon the supply of blood* 
Hence, if one leg were to die, the organic life on one side the line 
of mortification would not be at all affected by the death of the leg, 
provided it were itself a correct assimilating principle, and was sup- 
plied with arterial blood. The sympathies of disease in the organic 
life may lead to processes of causation in related seats, which may 
terminate in death, in such secondary ^ats: but this would happen 
from communication of the same properties, * whether Kfe were 
afterwards preserved or extinct, in the primary seat; for relations of 
life cease, when the change of life into death has happened; and as 
no phenomena can then be produced by relation of the primary with 
a secondary seat, except loss of function in the cases of that which 
has been called regular dependent life, so it follows that the organic 
life of one seat cannot suffer by the death of the organic life of 
another, since the organic life is never dependent for the constitu- 
tion of its principle upon another seat, but lives by assimilation, 

§ 20. Hence, death of the organic life in one seat never pro* 
duces death of the organic life of another directly ; but it may pro- 
duce loss of function directly, as in the instances mentioned : as, if 
the brain should die, respiration would cease, because respiration is 
dependent upon the life of the brain;, or, if the spinal marrow 
should die (if this is a true relation of the kind), the action of the 
heart would cease; but such death of a primary seat, producing^ 
iirst, loss of function in a secondary seat, directly, and then universal 
death indirectly, produces universal deaths or death of the organic 
life, by the relation which functions have with the formation or cir- 
culation of the blood, upon which the existence of the assiimhiting 
life in every sphere depends. 

§21. Death is, as before remarked, prbduced by secondary 
disease, directly; md the modes of death, according to causation 
here, are the same as the modes of the extinction of function, vis. by 
addition or subtraction of properties: as the properties are not 
objects of the senses, we cannot determine by analysis which of these 
modes obtains in the several examples. But, in agreement with a 
loose rule of analogy, befo,re proposed, we should be inclined to m- 
fer, that death haj^ns by privation of prapetties, where it succeeds 
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b a MCOttdary, to dtafh of a ptmrnry ^eat» between wbicb- there 
iubfistod a aatvfal ralition of dependence; tod that the node was 
llwt of additkMi of propertiet, in cases of tecbiidary disease, tannt- 
sathig m death, produced dtroctly by primary diseiae in seats which 
acknowledged no natural dependent relation. 

i S2. Those effects of priniaty disease which oonsbt in modifica^ 
tioti, or praterBatnial formation of sofastances, allied or related with 
the prinople of life» produce local death in or near the seat of sach 
effscts^ aither by direct relation with the life of such seat, as when 
a distase of a bone, perhaps a dead portion of a bone, produces or 
maintains nlosration (whidi b one. hmd of death) of the contiguous 
parts^ or by the influence of such effects upon the circulation, as 
when a tnnHNnr^ together with the adjoining substances, slottghs from 
an intermpted supply ci bh>od, caused by the pressure of a foreign 
growth; or as whtu, by long processes of disease, extreme Tessels 
give way, and the life of the part becomes extinct, because the cir^ 
culation has ceased. The esmmples which fisU under this class are 
ttot Ttry nomerooit 

§ dS* Secondary indirect distase produces universal death by 
influence upon the blood and circulation, upon which the existence 
of the diAmd spirit depends^ Seooddary, indirecf, disease operstes 
by this anediom in two ways: Ist^ by prodocing secondary direct 
ditaase, which to produce death is commonly related with a 
luactional organ, upou which lifit depends, and upon which life de- 
pends in no other way than by the importance of this function with 
respect to the blood; 3nd, b^ preventing the adequate supply of 
Uood to the whole system, with or without any mediate relation, 
with a fbnetimi or organ, subservient to the formation and circular 
tienoftheblood« 

S S4* The flrst is illustrated in the csises of death produced 1^ 
occasional material disease; as when death takes place from irrita^ 
tkm, as from that of a stone in the kidney, a diseased bone, £rc.; 
in these oases, these material efitcts of primary disease aflect^ 
impair, and finally destroy the action of some functional organ^ as 
of the heart, in consequence of which univerml death succeeds. 

^ 2& The second is exemplified when death happens horn the 
' pressure of a tumour upon the trachea, or when death is produced 
by spontaneous hemorrhage^ as by the bursting of an axillary, or 
ilmc aneunsm. 

^ 26. This classification includes nearly all the }H>ssible modes 
of local, or uaiversd death, according to the relations before 
sketched. The inference, that disease in one seat produces univer- 
sal death by relation with a iuttctional organ, which organ is rehited 
with difliised Hh through the medium of the bbod» is founded upon 
the fiict that a local disease never producet death until the functtona 
oonnecttfil with the blood have ceased to be performed. In othe? 
word«, all the processes of organic life, as the spiritual assimilaliooi 
the secretions, &c. do uo( tease until the li^arl |i|Mr (chsed ^ 
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circulite blood. The"^ spirit may be universally modified by the 
same original disease, as that which finally produces death ; and 
this modification is expressed in the changes of its phenomena, or 
ill symptoms: but the functions subservient to organic life by their 
relation with the blood, are first impaired, and cease; and then the 
diffused assimilating life becomes extinct. This is the usual order, 
with but few exceptions, which belong to the examples of secondary 
direct disease by communicated properties, possibly terminating 
their progressive cauiation 111 deitfa. 
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CHAP. IL— Death produced hy External Causes. 



S 1. THE modes bj which esterml agents (comprised 
chiefly in poisons and mechanical injuries) produce death are in- 
cluded in tnose which have been assigned as the modes of disease. 
The difference is, that whereas the origin of death by disease is 
in progressive causation, predisposition^ &c.; the ari^ of death 
by eztemab is to be considered at the period of their exhibition 
or infliction. It belongs to specific inquiry to (race the particular 
relations of the several poisons in the mineral, vegetable, and ani- 
mal departments. The phenomena of external injuries, also, 
inasmuch as they difier from those of spontaneous disease, form 
the subject of a specific analysis. But the general conformity of 
both with the preceding modes and divisions may be briefly sbewm 

% 2. Poisons either destroy life b;^* properties directly related 
with the principle, so as to render it, by their combination, an 
nnastimilating identity; or else their relation with the difiiised 
oirganic spirit is not direct, but the vitality of this spirit is de* 
stroyed by their agency through the medium of a primary influ- 
ence upon the properties engaged in a function, or upon the 
naterisi alliances. These are the modes of the operation of 
poisons, which, it wiH be seen, are those of disease, and concern- 
ing which therefore it no more belong to this place to be particu- 
lar than to trace the history and vaneties, respectively, oi every 
disease which may terminate in death. 

§ 3. Injuries of the mechanical kind, from external causes, 
may produce either local or universal death. The phenomena 
in these cases are also reducible to the classes which have 
been assigned to those of disease. Injuries furoducing universal 
death are commonly inflicted upon a functional organ, when death 
immediately succeeds to such injuries, as upon the brain, heart, 
spinaf marrow, lungs, or great blood-vessels, dsc. In these 
cases, such injuries kill by impairing or destroying th<^ ftinction of 
the orcan on which they are inflicted, or of one holding with it a 
aatunl relation of the dependent kind. But injuries sometimes 
produce speedily universal death, which are inflicted upon teats ' 
which are not necessary to the life of the rest of the body; oc, if 
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necesMry, ar« not so iromedifttfly essemial but that Wit mtj for a 
lime be preserved without them. Thus, a severe injury of a hg 
may produce death in twenty-four hours, and a wound ot the ^o« 
mach or bowels may produce death in the same time: in the former 
case, death is produced by injury of a part which has no function 
upon which the life of the system depends; in the latter case, the 
injury takes place in an organ which has a function necesMU^. to life ; 
but the exercise of this function, viz. digestion, may be suspended 
several days without occasioning death. The consecutive processes 
which follow these injuries are merely additional instances of secon- 
dary disease, terminating in death. 

§ 4. The only question or d^ulty whidi I feel disponed to 
suggest, with respect to mechanical injuries, is concerning the mode 
in which they jproduce the phenomena assignable only to ipirilual 
chaise. We find that the point of a needle applied to the ddn 
with a slight pressure, so as not to penetrate the skin, produces pain: 
we find that a bullet going through the brain will immediately 
destroy its function, as a consequence of which universal death 
succeeds. And we observe with respect to these phenomena that 
any mechanical agent, which produces the same mechanical efiect 
upon the structure, will produce the same efiect upon the properties 
of life. Hence, tJie relation is not with any peculiar properties 
belonging to the instrument which inflicts the injury, but with the 
effect of the injury, or with the condition of the textures, &c. 
which the injury has produced, and the capability to produce 
.which may be common to many agents, very different in their gene- 
ral character. To reduce the question, we will ask why the life <^ 
a part suffers any chatige nqt imputable to loss of blood, from a 
mere solution of continuity in the structures, as by the thrust of a 
small-sword ! 

§ 5. The palpable effect of such injury is to separate parts which 
were before united, in consequence of which inflammation, with its 
accompaniments, pain, increased heat, &c. supervene. The first 
effect is a mechanical separation of a structure before united ; the 
subsequent phenomena are those which can be produced onfy by 
8|Hritual change. It is obvious that the spirit, or the imperceptible 
properties allied with the structures, would suffer no change by the 
passage of a small-^word through the sphere in which they exist, any 
more than the air ot the still grosser fluid, water; unless indeed the 
agent possessed properties related with the spirit, which may affect 
It ind^ndently of the mechanical injury, whichf for the reason 
above assigned, is not the case^ The only conditions, of the main* 
tenance of the identity of the living principle are, the existence of 
this principle, and the presence of blood. Now the principle lives in 
the separated surfaces, and in them may be supplied wtth blood. If 
then the principle suffers that change which constitutes one of 
disease, it suffers this change from one of three effects 4>f the in- 
fliction of the injury. 
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Theieribioirii rbiogr of the rtroctofe Bmrtdiwctiy pto- 
loBgoiotbecooAmiof tbespifiti or. 
The ipfarH » dmct^ Bodified bjr tile oeofonoii, or ttbtare 
Md p i u pet ti et, wlaeh belbio held difdoct qihem. 

1. It ie piowii thot die tfMidemlcifeolttiMi, oeceHuy to m 
findmnd by lec heo icpl fepnatio% noy (n the cheuiatkMi 

» efenr wbcie so intiiDately cooaeelMl with li£^ eootribvte to pro> 
docttfat fhoogf of the spirit opoo which the cowecottte pbeno- 
■MBO of the io joiy depesd. 

2. It has beca shews io dbe dMpter, ^ Retadoqs between Yitel 
ttid MechMiicri Properties^'' thmt « Mfchsnicel ^cnt can hve oo 
direct reiatioa with Kfe. Hence, we cui usign no agency in these 
phcnooMna to mere mechanical inioence, except that asodiate one 
mpoed m ow 1st and 3rd altci nabvesv 

S. The sphere of life m every seat is amiatained by the alliance 
of the qiiritna] properties with the organic particics of sodi seat. 
Hcnot^ if the organic particles are distorbtd or displaced, the 
epiritnal pr ope r tie s sofier a correspoo^ng distarbance, and those 
which sbodd occopy distmft mherm becoam mfaicd. Of the ten- 
dency of spiritual properties of one seat to aKMHfy those of another, 
wo rare seen enough in the precedh^ P*g>s- 1^ modea in which 
such modificatioo may be prodncad in the present instances are, Ist, 
by direct change in the lire of the separated sorface» by anion with 
heterogeneous fvoperties; ted, by indirect cbaage, by disturbed 
tekdon between the life nod the nutrient nsaterial of such seat. 

^ 6. According to the nearest and most frequent analogies, I 
should say that mechanical injuries produce their effects upon the 
principle of life, eonraionly, by the confusion of the life w^ich sboafcl 
hold disdnct spheres, in consequence of its alKaoce with the matter 
which is disturbed nMrely by a mechanical rebdonv and by tfao 
change which life sufiers by mechanical iii|ury of blood-vessels^ ^ne 
atale of which life depending upon a regulated supply of blood, 
suffers also a change, in agreement with the preternatural rdation 
thus mechanically occasioned. From the suddenness with which 
life is affected 1^ mechanical injuries, it appears as if the spirit 
i n fcrtd most commoidy in the way described, witboat the tnter^ 
Mediate relsttion of a disordered circulation, as in cases of wounds, 
and mora especially those happening in the brain, spinal marrow, or 
nerves. Indeed, from some of these instances, a prettv unequivocal 
nrgnm e n t might be deduced in fcvour of this mode of the effects of 
mechanical injuries; but it is sidRcient to have suagested these 
modes, and to add, that by these niode» a state isestabiished wlndi 
prodoees further effects, by processes, generally amdogons to those 
of spontaneous disease. 
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CHAP. III.— General Nature of Death of the Orgar^ic Life; 



\1, WE have spoken in our preceding sections of the 
manner in which the spirit lives; in this, we have hitherto considered 
the mode by whicli it dies: there is only one further stage in in its 
history, viz^ to say, if we can, what becomes of this spirit, our old 
acquaintance, after it is dead? 

§ 2. The question of what becomes of life at the time of death ? 
is answered by saying, what becomes of it during life: for the 
spirit is perpetually dying: it lives by assimilation, or is maintained 
by succession, or by a perpetual renovation from its elements ; the life 
which exists at one point of time, resembles, but is not identically 
the life which existed in a preceding minute. Life exists, and im- 
mediately changes its form, enduring no longer than wliile it unites 
its own elements from earth and air, existing, in the nutrient ma- 
terial with which it is related. Life is, renews itself, and dies. If 
the life which is present could support a fixed or permanent state, 
the function which suppHes it with air, as a supporter of life, might 
be suspended, and the living form be still preserved ; and the same 
of the olther supporter, containing elements from the earth, viz. food, 
which might also be withheld : for a principle which is not per- 
petually passing away, requires no supporters for its .perpetual 
renovation. 

§ 3. One difference between death of the spirit, during the con- 
tinuance of life, and its final death, is, that the spirit during (he 
living state repeats itself from its elements, before it dies: duid 
death happens from defect of such repetition. Another difference 
is, that in final death the spirit, previous to its extinctbn, is com- 
monly rendered a modified identity by disease, which is not the 
identity it preserves when it repeats itself from its elements. This 
difference may affect the fate of the properties of life in the two 
instances, disposing them to different relations; but we cannot say 
in what respects their fates, respectively, may on this account be 
affected. But this difference does not obtain in the cases of final 
death, from sudden defect of a supporter of life, as in cases of 
death by hanging, drowning, hemorrhage, kc, in which examples 
the spirit was well disposed to assimilate a healthy identity which 
Y Y 
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fiiilt from defitct of iti GODatitneots, which should be funiithed hy 
the niaterial. 

§ 4. According to this account, life exists first ipformal]jF in'food 
tnd in air; food it converted by the preparatory organs into blood, 
which receives from the lungs the addition of air; $tiU life exists in 
blood, as in the earth and air, infamuUfyt though it is in this state 
prepared for the opentiouof another agent: this agent is life; so 
that life exists in blood informally, its elements are then united by 
life, and then it becomes informal again* Our present question is, 
what becomes of iti 

\b. It is obvious that, in reply to this question, we caunot cite 
proofs. We have said that life no sooner is, than it becomes infor- 
mal : we must suppose either that it becomes informal, or that it 
escapes from its sphere in every seat, and, preserving its form, exists 
as life in the atmosphere; if it retains its sphere in the textures, then 
It is necessary that its form must be changed, it would otherwise 
continue to produce its phenomena, and would not require the means 
of renovation. That life may escape from the body and preserve 
its form, is a proposition which cannot be refuted ; at the same time, 
we are not obliged to refute it, because no argument can be cited 
for its support. The grossest absurdities which imagination can 
suggest frequently do not 4idmit of refutation; we scarcely think 
ourselves bound to prove them false: we are excused the attempt 
at refutation in every case in which the proposition is supported 
neither by experience nor by analogy. But if the life of an animal 
should preserve its form after escaping from the body, it is of very 
little use ; at least, we can have no idea of its use or agency, for it it 
not capable of the phenomena of life which are distinguished or 
identilied only by their relation with the body ; and, therefore, in 
regard to the phenomena of the living stafe, it may as well be in- 
formal. The properties of small-pox may exist in the atmosphere 
without being allied with matter, and preserve th^ir animal form. 
If the properties of the spirit of a man did the same, they would 
neither of them be capable of their characteristic phenomena, which 
are relative: the former, with animals disposed for their operation ; 
the latter, with substances also necessary to the effects by which 
alone their existence can be inferred. If it be said that an organic 
spirit, or any spiritual form, may perpetuate its influence by alliance 
with new animal texture^ by a sort of metempsychosis; it may be 
answered, it is not likely that it should either form structures for 
itself from elementary materials, or ally itself with structures pre- 
viously formed, seeing that its palpable tendency was to separate 
from the organized fabric with which it was actually allied, and in 
connexion with which it was assimilated. That life, during the 
living state, which is the sam^ in this respect as the dead, passes 
away from the body still preserving its form, appears to be a pro^ 
position without proof, and consequently is not to be considered; 
and that life, becoming informal, then escapes from the textures, is 
equally without proof. There remains, then, only one other altema- 
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tive^ Tis. that 1^ becoming informa], allies itself with the texttti^, 
^nd suffers cfaaoges, in agreement with relations in which the tex* 
lures or their constituents are concerned, 

§ 6. If any argnmeats may be cited in favour of this proposition, 
they abo will be short of proof, althotigh we may perhaps say, that 
the proposition is indicated by the following considerations: 1st, 
elementary life has a natural relation or affinity with the material of 
the structure ; it exists in a state of combination in the blood, and 
requires nothing less than the operation of formal life to dissolve 
Ibis union; 2nd, the structures of every animal are found to contain 
elementary life, and furnish it to plants, and to other animals. 
Upon the first of these considerations chiefiy, we may say, it is indi- 
cated that life, when it becomes informal, unites with the organic 
substances and materials from which it was first produced, and 
among which it lived. Presuming, then, upon this alternative, 
merely aft one which has been said to be indicated, or which is per^ 
baps better supported than any other, the processes of the forma- 
tion and extinction of Hfe may be thus described. Life existing 
formally^ pervading the structuies, unites its own elements, which 
exist informally in the nutrient material. The life thus formed 
cannot endure: and as its change or extinction cannot happen from 
its own causes, whicii must be those of constitution (except indeed by 
an internal causation of which there are no proofs), so it is necessary 
that the conversion of the living spirit into informal life must hap- 
pen by relation with some causes existing in its sphere. These 
causes can be no other than those belonging to the material whioh 
life pervades ; and the decomposition of the living, into the informal 
spirit, happens by this agency, which most be one of affinity : this 
circumstance furnishes additional grounds of indication^ that the 
informal life still resides with the material fabric; which it nmst do, 
unless additional acts of causation take place, of which we are 
wholly destitute of proofs. 

S 7* But although the structures of one animal will maintain the 
life of another, they will not maintain the life of the animal to which 
they belong. In other words, an animal may die. in four or five 
days for want of food, although all the life which has been con* 
sumed in that time still resides with his structures. The death of 
an animal, under these circumstances, may happen from a deficiency 
of blood, which is a consequence of starvation ; and this deficiency 
may, it is said, be related with the extinction of life, either in respect 
to the quantity or the quality of the blood. A sufficient quantity 
of blood has been supposed necessary, m order X6 preserve a certain 
distension, an orgaim^ as it is phrased by those who substitute 
words for meaning, a mechanical fitness^ &c Without disputing 
the general efficacy of this orgasm, or mechanical distention, &c. 
it is sufficient to remark, that starvation does not produce death io 
this way; for the quantity of blood made in four days is not equal 
to 80 ounces, i/rhich may be lost by a man within 24 hours, and his 
life be ncxecthelcst pveaerved. We most then adopt the other al^ 
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tenntive, and mty that an ailinal dies from itanratioii id tlie same 
way as for want of air» w. by the prhratkm of a supporter of It^, 
bj defect of elementary life, wHb botrerer tbia difference, that a 
larger son of the eleBieots of IHe hmn eartb, compared witb tbeir 
•onsureption, exist to the blood tban of those from air; and conse- 
quently an animal wtil, for a considerable timt, sustain the prira- 
lion of food, bat requires ineessantlj the renewal of atmospherical 
air. But our present qvestion is^ bow happens it that an animal dkB 
ham delect of the eitemal supporters of life (seeing that they are 
only elementary till life makes them formalX when dementaty or 
informal life roast eircry where abonnd; andeutingin thespberesv 
is subject to the operation, of the limg prindplet 

\ 8. The reason why the living principle does consert elenicn'- 
tary into formal life in one instance, and not in another, is, that the 
informal life of the blood b fitted for the relation with the fonnai 
life which assimilates it, by the series of processes performed by the 
preparatory organs; and the life which was elementary in tbe 
blood, having become formal, again becomes elementary in conse- 
quence of its holding a new lelation with surrounding agents; and 
witb iki$ mfarmul ttate of life tbe living spirit does not hold, as 
in the case of that residing in the blood, tbe relation by which it is 
assimilated. The only terms upon which the life which has been 
formal, and has become elementary, can again be converted into 
life are that the new combinations of it should be superseded by tbe 
influence of preparatory organs, and that it should again be reduced 
to the state of it in respect to the living spirit, in which it existed in 
blood. So perfect is the adaptation of the preparatory organs to 
the living principle, that no animal can be supported by means of 
nutrition which have not passed through the organs subservient to 
this end ; and although animals of every variety and species, and 
perhaps vegetables, also, may be fed with a common material, yet 
each, from the agreement between the preparatory functions and the 
living principle, takes only those constituents which make up his 
own identity, and hence the uniformity of their several characters is 
preserved. 

§ 9. We observe tliat the organic substances of one animal 
furnish to the life of another those elements only which are derived 
from the earth. In other words, the supply of external air is jast as 
necessary to the life of an animal whose food consists of tbe organic 
substances which have before been the seat of animal life, as to that 
of one whose food consists of vegetables. If, tbep, the life which 
has become informal in one aniiml helps to constitute the life of 
another, the elements from earth are adopted for this purpose, 
while those of air (which must also exbt in the same substances) 
are obtained from without. This is a circumstance which may be 
urned in objection to the theory wbich supposes that life, becoming 
informal, passes into the surrounding substances, and again con- 
tributes to identify the life of another animal, into which these sub- 
stances might pats. But this olijectiott may be obfiaM or rcn* 
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dered questbnable, by the possible relations of the preparafcyry 
organs, wbich may be to separate from food particles which con- 
tain only one elementary part of life; and the relation may be With 
a certain quantum of these elements, leaving the excreiiientitiod^ 
matter still possessed of elementary life; while the other part of 
elementary life, nz. that derived from air, not being related with 
the preparatory organs, follows the ikte of its other combinations; 
and consequently these elements, not being received as const!- 
thents of bloody require to be furnished from the atmosphere. It 
must be confessed, that on these relations we dan at best speculate 
but loosely; and their suggestion is rather with a view to future 
investigations, than intended, upon such weak evidence, to chal- 
lenge belief. 

§ 10. The state of death is an informal state of life: certain 
properties concurred as causes to constitute the living state ; as 
long as the* relations of these caus^ are uninterrupted, the living 
state is preserved. But there is a tendency in these causes, with 
tlie help of externals, to interrupt or change their relations ; their 
concurrence to form the living state no longer obtains ; and the 
properties which before formed life are engaged in new alliances, 
and contribute to produce new phenomena, in connexion with the^ 
new existences with which a new relation is opened. We cannot 
trace minutely the further history of the respective causes which 
once made the living state. We can only observe generally of 
them, that the constitutents of the living body of one animal in 
time revert to something like the state of life which has already 
been broken upon. The remains of an animal are either taken at 
food by another, and then by a short process contribute to the 
composition of such other animal;* or else they are consigned to 
the earth, where they perhaps again contribute to animal life, 
working here darkly, or remaining at rest, held by the force of 
existing relations, and in the lapse of ages, perhaps by some acci- 
dent come again to play a part in the sensible world ; or they pass 
through a vegetable forfti, and from this are perhaps again assimi- 
lated by animals. Whether there are instances of decomposition 
so complete, that the causes wbich have once supported animal 
life are wholly indisposed to enter into this state again, or contri- 
bute to it in any shape; whether they can form alliances which no 
possible change in the relations of the world may dissolve ; is a 
question not easily settled, and the affirmative of which it is 
scarcely consistent with analogy to suppose. 

§ li. We observe that the remains of animals are consigned to 
the earth, perhaps many feet below its surface ; here they supply 
or originate other forms of life. The animals thus produced live 

* This it the only possible mode of spiritoal trantlation : and^ aeeordiag 
to it, the ideotity of the spirit of a dead animal is not preserved; for as the ani- 
mal receiving such properties lives by assimilation^ so the translated spiritual 
properties are only causes which concur to maintain a prctioui nature f no more 
pf them being engaged tbao are necessary to this end. 
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ia a fitiiatioii which excludcf the fttmoiphcric «ir, or at least the 
inimalt from whoiq they are derived could not exist in such a 
titoationy for want of air. It it that there are animals wIvd are 
capable of separating from the remains of others the elements both 
of earth and air which have passed into their organization, when 
life became inforpnal; or is it that a scanty proportion of air 
penetrates de^p into the earth, and suffices to afford the elements 
obtained from this source, necessary to such forms of life 1 This 
latter solution will be preferred, though it is not free from a con- 
tradiclion, which it is hardly worth wmle to state. 

§ 12. So far as we are capable of observing, one law appears 
universal in the translation of life and organic particles, via. that 
if the causes of the living state of one animal live again in ano- 
ther, thev live, not accordinjg to their ovm nature, but according 
to that of the new animal which they help to form, and which pre- 
serves hb identity under any variety of the means of nutrition, 
provided they are to l)im means of uutritipn; that is, he takes out 
of them only himidf. 
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